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Abstract:  The action considered in this final programmatic environmental impact statement 
(FPEIS) concerns how the National Marine Fisheries Service reviews annual salmon fishery plans 
in three jurisdictions, the North Pacific Fisheries Management Council (NPFMC) for Southeast 
Alaska; the Pacific Fishery Management Council (Council) for the Washington, Oregon, and 
California coast; and U.S. v. Oregon for the Columbia River Basin.  Salmon fishery management 
is complex, but in general, seeks to implement fisheries that are consistent with a variety of 
statutory and legal obligations related to resource conservation, socioeconomic benefits 
associated with resource use, and treaty Trust obligations.  Framework management plans for 
each of the management jurisdictions are multiyear plans that specify the conservation and use 
objectives.  Each year, annual fishery plans are developed within the context of the framework 
plans to meet the year-specific circumstances related to the status of stocks affected by the 
fisheries.  The federal action considered for each of the jurisdictions is NMFS’ review and 
approval of the annual fishery plans.  However, there are different ways to balance these 
objectives and different strategies that can be used that may provide better solutions for meeting 
the obligations and objectives of the respective framework plans.  The alternatives considered in 
this PEIS are programmatic in nature and are designed to provide an overview of fishery 
management methods and strategies that can be implemented as part of the annual planning 
process.  Comments on the FPEIS are due by February 17, 2004. 
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Glossary 

4(d) Rule Regulations adopted by the Secretary of Commerce that he/she deems 
necessary and advisable for the conservation of threatened species.  For this 
document, the 4(d) Rule specifically means those regulations published by 
NMFS on July 10, 2000 for fourteen listed salmon ESUs. 

AEQ Adult equivalent—The potential contribution of fish of a given age to the 
spawning escapement, in the absence of fishing.  Because of natural 
mortality and unaccounted losses, not all unharvested fish contribute to 
spawning escapement.  For example, a 2-year-old chinook has a lower 
probability of surviving to spawn, in the absence of fishing, than does a 5-
year-old, and these two age classes have different “adult equivalents.” 

Alternatives Reasonable actions that fit the purpose and need for the Proposed Action. 

Amphipoda An order of crustaceans in the subclass Malacostraca; individuals lack a 
carapace, bear unstalked eyes, and respire through thoracic branchiae or 
gills. 

Angler days Trips by sport fishermen. 

Annex The detailed agreements that implement the principles of the Pacific 
Salmon Treaty. 

Bag limit The number of fish allowed to be harvested in recreational fisheries within 
a certain time frame, e.g., angler trip.  It may also be measured relative to 
another species, e.g., two salmon, only one of which is a chinook. 

Bright stocks Fall chinook stocks that are less mature at freshwater entry than tules, with 
a longer time interval between freshwater entry and spawning.  Brights are 
far-north migrating and return to areas throughout the basin, but are 
generally later returning and are primarily destined for areas higher in the 
drainage. 

Brood year The year in which returning salmon adults spawn or the year in which the 
parents of a group of fish of the same age spawned. 

Bycatch Unintentional capture of marine birds or mammals during fisheries using 
any of a variety of gear types. 

Ceremonial uses Salmon is a traditional food of Puget Sound Native American tribes. 
Examples of ceremonies that require traditional meals, including salmon, 
are: winter ceremonials, naming ceremonies, giveaways and feasts, and 
funerals. 

Cetaceans Whales, dolphins, porpoises. 

Chinook-directed 
fisheries 

Fisheries conducted with the objective of harvesting chinook salmon. 

Chinook non-retention Chinook non-retention is the act of releasing chinook salmon during a 
fishery directed at other species. 

Coded-wire tags Minute, implanted tags in a portion of hatchery-reared salmon that reveal 
information about their origin. 
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Conservation 
objectives 

Conservation objectives are management goals that are generally defined in 
terms of stock-specific spawning escapement goals or other biologically 
based criteria that are used to define the limits of allowable harvest. 

Cumulative effect The impact on the environment that would result from the incremental 
effects of the proposed action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency (federal or 
non-federal) or person undertakes such other actions. Cumulative impacts 
can result from individually minor but collectively significant actions 
taking place over a period of time (CEQ 1508.7). 

Direct effect An effect that would be caused by the proposed action or alternatives and 
that would occur at the same time and place as the action. Direct effects 
typically arise from construction activities and may also occur from 
operations associated with the proposed action or alternatives (40CFR 
1508.8[a]). 

Endangered species The ESA defines a threatened species as “any species which is in danger of 
extinction throughout all or a significant portion of its range other than a 
species of the Class Insecta determined by the Secretary to constitute a pest 
whose protection under the provisions of this Act would present an 
overwhelming and overriding risk to man.” 

Escapement Escapement is the number of adult salmon returning to a particular area, 
usually the natal river of origin or a hatchery facility, in a given year. 

Escapement floor  The number of spawning adult salmon for a population or management 
unit that harvest management actions are designed to meet or exceed. 

Escapement goal A management objective expressed as the number of fish returning to 
natural or artificial (hatchery) spawning areas. 

Escapement goal 
management 

A harvest management strategy whereby fisheries are managed to achieve 
an escapement goal(s). 

Estuarine habitat Tidal flats and river mouths (like Padilla Bay and the mouth of the 
Nooksack River). 

Eulachon An anadromous marine food fish (Thaleichthys pacificus) of the north 
Pacific coast related to the smelt—also called candlefish. 

Euphaussiid Any of an order (Euphausiacea) of small, usually luminescent, 
malacostracan crustaceans that resemble shrimps and that, in some areas, 
form an important element in marine plankton. 

Exploitation Harvest. 

Exploitation rate The total mortality in a fishery or aggregate of fisheries expressed as the 
proportion of the unfished cohort removed by fishing. 

Ex-vessel value The dollar value that commercial fishermen receive for their product once it 
leaves the fishing vessel. 

Fecundity Fertility. For salmon, fecundity is measured as the number of eggs 
produced per female. 

Federal trust 
responsibility 

Duties and responsibilities of the federal government that have been 
established pursuant to court decree. 
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Fishing regime The specific group of fishery actions/regulations that are taken to achieve 
fishery management objectives. 

Framework 
management plan 

A framework management plan is a multiyear plan that defines 
conservation and use objectives and establishes a process for developing an 
annual fishery management plan to meet those objectives, depending on the 
status of affected stocks in a particular year. 

Fry Newly emerged salmon. 

Genetic integrity Maintenance of unique genetic characteristics of a population. 

Harvest Fish killed as a result of encounters with fishing gear. 

Harvest rate Total fishing mortality in a fishery expressed as a proportion of the total 
fish abundance available (standing stock) in a given fishing area at the start 
of a time period. 

Hatchery-origin fish Fish whose parents spawned or were spawned in a hatchery. 

Healthy population A population experiencing production levels consistent with its available 
habitat and within the natural variations in survival for the population. 

Incidental catch Fish captured during a fishery targeted at another species. 

Incidental take Accidental harm or death caused to a threatened or endangered species 
during a fishery targeted at another species. 

Incidental Take 
Statement 

An Incidental Take Statement is a required part of an ESA Section 7 
consultation biological opinion that defines the level of take associated with 
a proposed action that is exempt from ESA Section 9 take prohibitions. 

Listed species Species listed under the Endangered Species Act as threatened or 
endangered. 

Low effect Measurable but of small amount or occurs infrequently. 

Management measures Management measures are actions taken to regulate a fishery to achieve 
conservation and use objectives.  They may include, for example, quotas, 
time and area limits, and size and gear restrictions. 

Management unit A population or group of populations aggregated for the purpose of 
achieving a management objective. 

Mortality Number or amount of salmon killed. 

Natal stream Stream of origin. 

Natural escapement The number of fish spawning in the wild regardless of whether their parents 
spawned in the wild or in a hatchery. 

Net economic value to 
commercial fishermen 

The amount of total revenues received by vessel operators less the costs of 
production, including wages, operational expenses (like fuel and 
equipment), and fixed costs (such as insurance and depreciation). 

Net economic value for 
sport anglers 

The amount anglers would be willing to pay over and above what they 
actually pay is the measure of net economic value (or the value received) to 
anglers. 

No effect Not measurable and/or expected, or of such a rare occurrence that it is 
impossible to measure or detect. 
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Osmeridae Taxonomic family to which smelt belong.  Smelts are marine, anadromous, 
or freshwater fishes of the Northern Hemisphere. Many smelts are 
schooling fishes and feed on invertebrates and fishes.  They have silvery 
bodies, adipose fins, and a lateral line that may be incomplete.  

Precocious Age-2 fish. 

Progeny Offspring of spawning salmon. 

Proposed Action The Puget Sound chinook harvest management framework proposed by the 
Washington Department of Fish and Wildlife and the Puget Sound Treaty 
Tribes (co-managers). 

Redds “Nests” salmon construct in gravel. 

Run timing The time over which a population or group of populations move through or 
into an area, e.g., the time over which adults return to the spawning 
grounds.  

Salmonids All fishes belonging to the taxonomic family Salmonidae; i.e., salmon and 
trout. 

Smolts Actively feeding juvenile salmon, physiologically ready to migrate to salt 
water. 

Spawning escapement The number of sexually mature adults returning to spawning grounds. 

Straying The occurrence of some hatchery-origin fish failing to return to the 
hatchery at the time of spawning. 

Subsistence uses The ways in which indigenous people use the environment and the 
resources it provides (such as salmon) to meet the nutritional needs of the 
members of the society. 

Substantial effect A high impact that is measurable and/or expected, or likely to occur more 
frequently than anticipated. 

Take The ESA defines take as to harass, harm, pursue, hunt, shoot, wound, kill, 
trap, capture, or collect, import or export, ship in interstate commerce in the 
course of commercial activity, or sell or offer for sale in interstate or 
foreign commerce any wildlife species listed as endangered, without 
written authorization. 

Terminal areas Locations containing only populations that return to a single river system. 

Terminal fisheries Freshwater fisheries only; i.e., within rivers and lakes. 

Threatened species The ESA defines a threatened species as “any species which is likely to 
become an endangered species within the foreseeable future throughout all 
or a significant portion of its range.” 

Treaty chinook In Alaska, treaty chinook means the total catch of chinook by all fisheries, 
less an allowance for the catch of Alaska hatchery production in excess of 
base period levels (termed “hatchery add-on”) and less the estimated 
harvest of certain Alaska origin wild stocks in excess of the harvest 
observed during the base period (termed “terminal exclusion”). 
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Tules Fall chinook stocks that spawn within a few weeks of river return.  They 
are north migrating, and distinguished by their dark skin coloration and 
advanced state of maturation at the time of freshwater entry and exhibit 
distinct secondary maturation characteristics (including resorbed scales and 
pronounced kype).  Most tule populations return to production areas lower 
in the Columbia River drainage. 

Unlisted species Species that have not been listed under the Endangered Species Act as 
threatened or endangered 

Usual and accustomed 
fishing areas 

Usual and accustomed fishing grounds and stations of treaty Indian Tribes 
in the Pacific Northwest with treaty Indian fishing rights as recognized in 
the cases of U.S. v Washington and U.S. v Oregon. 
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ES.1 Purpose and Need for Action 
The action considered in this final programmatic 
environmental impact statement (FPEIS) concerns 
the National Marine Fisheries Service’s (NMFS’) 
and the Alaska Department of Fish and Game’s 
(ADF&G’s; NMFS’ coordinating agency), review 
of annual salmon fishery management plans 
(FMPs) in three jurisdictions.  These jurisdictions 
are the North Pacific Fisheries Management 
Council (NPFMC) for Southeast Alaska, the 
Pacific Fishery Management Council (Council) for 
the Washington, Oregon, and California coast, and 
U.S. v. Oregon for the Columbia River Basin 
(Figure ES-1).  The NPFMC has deferred 
management authority for the commercial troll

salmon fishery in the Exclusive Economic Zone (EEZ) off Southeast Alaska to 
the State of Alaska.  Annual FMPs in these jurisdictions supplement fixed 
“framework” plans whose management objectives or conservation objectives 
may also be subject to NEPA review.  The annual FMPs apply management 
measures (in the form of seasons, quotas, bag limits, etc.) to achieve the 
conservation objectives.  Alternatives discussed in this FPEIS vary with respect 
to management measures, but not conservation objectives. 

The causes of salmon declines are manifold and are rarely, if ever, solely a 
result of harvest impacts.  However, even the indirect impacts of harvest 
directed at unlisted stocks significantly affect many salmonid evolutionarily 
significant units (ESUs).  Therefore, an understanding of the impacts of 
fisheries is crucial to proper design and implementation of recovery 
programs.  The federal action considered here, NMFS’ review of salmon 
FMPs, is an ongoing process that evaluates continually changing approaches 
of management agencies within and among the three jurisdictions to meet the 
underlying needs for conservation and utilization.  In reviewing and 
consulting with these three jurisdictions, NMFS must meet its statutory 
obligations to protect salmonid resources, seek to maximize long-term 
socioeconomic benefits (i.e., fisheries), and meet its trust obligations to treaty 
Indian tribes.  To meet this need, NMFS has designed this FPEIS to provide 
review flexibility and an overview of fishing management methods and 
strategies that could be implemented as part of the annual FMP planning 
process.  The FMPs would be subject to NMFS’ review and approval. 

Figure ES-1.  The three jurisdictions. 

Columbia 
River 
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NMFS developed the alternatives considered in this analysis via consultation with staff, 
interactions with cooperating agencies, and oral and written public comments.  Numerous possible 
alternatives were screened according to criteria of relevance, uniqueness, environmental 
appropriateness, and technical feasibility. 

ES.2 Measuring Environmental Consequences 
The FPEIS describes short-term, long-term, and cumulative effects on the biological environment, 
emphasizing effects on listed and unlisted salmon and steelhead ESUs.   

Short-term effects are mortalities resulting from fisheries, including harvest and incidental 
mortality that occurs when fishers capture and then release salmon.  

Long-term effects are changes in the abundance of successive generations of the affected stock that 
may occur as a result of reductions in short-term impacts and the consequent increase in spawning 
escapement.  These effects are qualitatively described. 

Cumulative effects are changes to stocks or ESUs that may result from a combination of short- and 
long-term effects of the actions in the three fishery areas, along with the effects of other past, 
present, or foreseeable future actions.  

Changes to the human environment stem from modifying management measures and the conduct 
of fisheries.  They are described in terms of changes in season duration and structure, harvest, 
fishing effort, angler benefits, and net income to businesses and commercial fisheries.  Social and 
cultural effects are qualitatively described for the communities of commercial and recreational 
fishers and for coastal and river communities and Tribes. 

ES.3 Alternatives for Each Jurisdictional Area 
Table ES-1 summarizes each of the alternatives evaluated for each jurisdiction.  Table ES-2 
summarizes the potential effects of these alternatives for each jurisdiction. 

ES.3.1 Southeast Alaska 
The NPFMC manages fisheries in Southeast Alaska, but has deferred development of 
annual salmon FMPs for this area to the Alaska Department of Fish and Game (ADF&G), a 
cooperating agency in producing this FPEIS. 

ES.3.1.1 Fisheries 
Chinook salmon are harvested throughout Southeast Alaska by using commercial hook-
and-line gear (trolling), sports gear, gillnets, and purse seines. Commercial trolling 
accounts for approximately 68 percent of the chinook harvest.  Most of the troll catch is 
taken during the general summer season, which is the focus of the NMFS action and this 
analysis.  Recently, this season has opened on or about July 1, targeting chinook, then 
shifting to a coho-directed fishery in mid-July or August.  Incidental catches of pink, chum, 
and sockeye occur in these fisheries.  
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Table ES-1. Summary of alternatives. 
Jurisdiction Alternative 1 Alternative 2 Alternative 3 
Southeast Alaska No Action – Existing 

management measures would 
be similar to those used in 
recent years. 

Reduce Chinook Non-
retention Fisheries (CNR). 

No Incidental Take 
• All commercial troll 

and recreational salmon 
fisheries, with the 
exception of terminal 
area experimental 
fisheries targeting 
Alaska hatchery runs, 
would be closed within 
state and EEZ waters 
year-round. 

• Gillnet and purse seine 
fisheries directed at 
sockeye, chum, pink, 
and coho salmon would 
remain open. 

Pacific Coast No Action – Management 
measures would be similar to 
those used in recent years. 

Mark – Selective Fisheries 
• Option A – would 

maximize the duration 
of sport fishing 
seasons and the value 
of commercial harvest, 
while meeting 
conservation 
standards. 

• Option B – would 
meet or exceed 
conservation 
objectives, while 
approximating the 
fishing opportunity 
under Alternative 1. 

No Incidental Take 
• No Incidental Take 

Permit (ITP) would be 
issued. 

• No fishery would occur. 

Columbia River No Action – Management 
measures would be similar to 
those used in recent years. 

Live-capture, Selective, and 
Terminal Fisheries 

• Option A – Surpluses 
of naturally spawning 
(unmarked) fish would 
be harvested in areas 
where the abundance 
of listed species is low. 

• Option B – No harvest 
of surpluses of 
naturally spawning 
fish would occur. 

No Incidental Take  
• No ITP would be 

issued. 
• No fishery would occur. 
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Table ES-2. Comparison of alternatives:  summary of potential effects.                                                (page 1 of 3) 

Region/Alternative Biological Effects 
Human Environment 

Effects for Southeast Alaska Cumulative Effects 
Southeast Alaska/ 
Alternative 1— 

No Action. 
 chinook 

harvest, 
Baseline 11/—
282,000; 

 Baseline 22/—
156,000; 

 coho harvest 
1.9 million. 

− Under high abundance 
conditions, harvest of chinook 
salmon would be higher 
relative to the observed 
harvest during the Baseline 1 
period. 

− Under low abundance, harvest 
of chinook salmon would be 
similar to harvest during the 
Baseline 2 period. 

− Harvest of coho and other 
species are the same as 
observed. 

− Effects would be similar 
to those currently 
observed.  

− NMFS jeopardy standards would be 
met for all ESUs.  

− Improvement in survival conditions 
under other Hs (habitat, hatcheries, 
and hydropower) may provide 
additional fish for harvest and/or 
escapement3/. 

− Would implement abundance-based 
management system consistent with 
Pacific Salmon Treaty (PST). 

Southeast Alaska/ 
Alternative 2— 

Reduce 
Chinook Non-
retention 
Fisheries. 
Set chinook 
harvest limits 
for chinook as 
follows: 
Baseline 11/—
292,000 
Baseline 22/—
162,000 
Set coho 
harvest limits 
at 1.8 million. 

 

− A small decrease would occur 
in the exploitation rate of 
listed chinook stocks 
(2.6 percent and 1.8 percent 
for Baselines 1 and 2, 
respectively). 

− Reduce incidental mortality of 
legal size chinook by 4,000 to 
10,000 fish annually. 

− Reduce coho catch by 5 to 
15%. 

− Net income to 
commercial fishers would 
decrease from 2 to 10%, 
depending on the 
baseline. 

− No change to sport 
fishery would occur. 

− Direct personal income 
would decrease 1 to 5%, 
depending on the 
baseline. 

− NMFS jeopardy standards would be 
met for all ESUs.  

− Improvement in survival conditions 
under other Hs (habitat, hatcheries, 
and hydropower) may provide 
additional fish for harvest and/or 
escapement. 

− Would implement abundance-based 
management system consistent with 
PST. 

− Management actions would 
eliminate CNR fishing with small 
decrease in mortality of listed 
species. 

Southeast Alaska/ 
Alternative 3— 

No Incidental 
Take. 

 No ocean 
fisheries. 

 Possible 
increase in net 
and inside troll 
fisheries. 

− Decrease of 187 Snake River 
fall chinook would occur for 
Baseline 1 and 101 for 
Baseline 2. 

− Higher escapements for 
chinook and coho stocks 
would be affected by the 
fishery. 

− Eliminate harvest of listed fish 
in the fishery.  Magnitude of 
exploitation rate reductions 
would depend on ESU. 

− Loss of $24 to $25 
million in personal 
income would occur from 
impacts to tourist and 
fishing industries. 

− NMFS jeopardy standards would be 
met for all ESUs.  

− Improvement in survival conditions 
under other Hs (habitat, hatcheries, 
and hydropower) may provide 
additional fish for harvest or 
escapement. 

− Decrease in ocean harvest to near 
zero would occur for commercial 
and recreational fishers. 

1/ Baseline 1 represents status quo conditions between 1988 and 1993.  This is considered a period of high abundance for chinook salmon.   
2/ Baseline 2 represents status quo conditions between 1994 and 1997.  This is considered a period of low abundance for chinook salmon. 
3/ The 4 Hs are habitat, harvest, hatcheries, and hydropower.  Each H impacts stock survival and is, therefore, a factor in developing FMPs. 
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Table ES-2. Comparison of alternatives:  summary of potential effects.                                               (page 2 of 3) 

Region/Alternative Biological Effects 
Human Environment Effects 

for Pacific Coast Cumulative Effects 
Pacific Coast/ 
Alternative 1— 

No Action. 
chinook harvest, 
735,000; 
coho harvest,  
142,000. 

− Relative to Baseline 1, 
impacts to wild chinook and 
coho would decrease.1/ 

− Relative to Baseline 2, 
impacts and harvests would 
be similar to what is currently 
observed.2/ 

− Conditions would be 
similar to what is 
currently observed.  

− NMFS jeopardy standards would 
be met for all ESUs.  

− Improvement in survival 
conditions under other Hs (habitat, 
hatcheries, and hydropower) may 
provide additional fish for harvest 
or escapement. 

− Harvest approaches would be 
similar to existing conditions. 

Pacific Coast/ 
Alternative 2— 

Mark-Selective 
Fisheries. 

Option A, Baseline 1, 
chinook harvest, 
702,000; 

 coho harvest, 
434,000. 

Option A, Baseline 2, 
chinook harvest, 
624,000; 2/ 

 coho harvest, 
224,000. 

Option B, Baseline 1, 
chinook harvest, 
559,000;3/ 

 coho harvest, 
little change. 

Option B, Baseline 2, 
chinook harvest, 
607,000; 

 coho harvest, 
68,000. 

− Fishery-induced mortality of 
wild chinook and coho 
salmon would decrease 
relative to current conditions. 

− Option A would increase 
impacts on listed Lower 
Columbia River and Puget 
Sound ESUs, while reducing 
impacts to other listed ESUs.2/ 

− Option B would decrease 
impacts to all listed ESUs.3/ 

− Option A would increase 
harvest and, thus, income 
in commercial and sport 
fisheries in the three 
northern management 
areas. 

− The troll fishery off the 
central California coast 
would experience 
decreased harvest and 
efficiency.   

− More benefits would 
accrue for recreational 
versus commercial 
fisheries. 

− NMFS jeopardy standards would 
be met for all ESUs. 

− Harvest would be similar to 
existing numbers, but adjustments 
would be made in species 
retention, length of season, and 
other management measures to 
meet conservation standards. 

Pacific Coast/ 
Alternative 3— 

No Incidental 
Take. 

 No ocean 
fisheries. 

 Greater 
escapement to 
inside waters.  
Some harvest 
possible. 

− Foregone harvest in ocean 
waters would decrease harvest 
impacts to essentially zero in 
these areas (i.e., no harvest). 

− Escapement to inside waters 
such as Puget Sound, San 
Francisco Bay, Columbia 
River, and Sacramento River 
would be greater; harvest in 
these areas is subject to 
regulation by state and Tribal 
managers and review by 
NMFS. 

− There would be 
substantial impacts on 
commercial and sport 
fishing communities; a 
likely major decrease in 
activities in ocean areas 
would be seen, but a 
potential increase would 
occur in inside waters.  

− NMFS jeopardy standards would 
be met for all ESUs.  

− Improvement in survival 
conditions under other Hs (habitat, 
hatcheries, and hydropower) may 
provide additional fish for harvest 
or escapement. 

− No ITP would be issued; there 
would be no ocean fishery. 

1/ Baseline 1 approximates conditions observed in the late 1980s to early 1990s.  Baseline 2 approximates conditions between 1994 and 1997. 
2/ Option A – Maintain maximum season duration (fishing opportunity) in each fishery management area while meeting or exceeding conservation objectives for 

fisheries. 
3/ Option B – Maintain maximum escapement of natural stocks (decrease effects on all listed ESUs) and assumed season duration equal or similar to 

Alternative 1. 
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Table ES-2. Comparison of alternatives:  summary of potential effects.                                           (page 3 of 3) 

Region/Alternative Biological Effects 
Human Environment Effects 

for Columbia River Cumulative Effects 
Columbia River/ 
Alternative 1— 

No Action. 
 Baseline 1, salmon 

and steelhead 
harvest, 798,000;1/ 
Baseline 2, salmon 
and steelhead 
harvest, 259,000.2/ 

− Effects would be similar to 
what is currently observed. 

− Effects would be similar to 
what is currently observed. 

− NMFS jeopardy standards would be 
met for all ESUs.  

− Improvement in survival conditions 
under other Hs (habitat, hatcheries, 
and hydropower) may provide 
additional fish for harvest or 
escapement. 

− Harvest approaches would be 
similar to existing conditions. 

− Would incorporate ranges in harvest 
management, resulting in reduced 
harvest for coho stocks relative to 
baseline conditions. 

Columbia River/ 
Alternative 2— 

Live Capture, 
Selective, and 
Terminal Fisheries 

Option A, Baseline 1, 
salmon and 
steelhead, 895,000.2/ 

Option A, Baseline 2, 
salmon and 
steelhead, 358,000. 

Option B, Baselines 1 
and 2, harvest of all 
stocks would 
decrease:3/ 

 coho—10%; 
 upriver fall 

chinook—62%; 
 lower river 

chinook—28%; 
 upriver steelhead—

8%; 
 lower river 

steelhead—same as 
under Alternative 1. 

− The total catch of salmonid 
and steelhead would be 
higher under Option A 
relative to baselines.  The 
total expected catch under 
Baselines 1 and 2 would be 
895,000 and 358,000, 
respectively, compared to 
798,000 and 259,000 under 
Alternative 1. 

− Option A, Baseline 1—coho 
45% of catch, chinook 30%, 
steelhead 26%. 

− Option A, Baseline 2—
steelhead 45% of catch, 
chinook 34%, coho 21%. 

− Option B would result in 
decreased catch of all stocks 
in proportion to percentage 
of unmarked fish released 
(Baseline 1 – 661,000 and 
Baseline 2 – 219,000); coho 
10% decrease, upriver fall 
chinook 62% decrease, 
lower river chinook 28% 
decrease, upriver steelhead 
8% decrease. 

− Gear types and fishing 
techniques would change. 

− Expanded use of terminal 
fishing areas would be 
necessary. 

− New fishing methods could 
increase or decrease efforts. 

− Wild salmon and steelhead 
would have to be released. 

− Salmon and steelhead 
harvested in some terminal 
areas may command a lower 
market price.   

− Baseline 1—greatest impact 
would occur for Indian 
commercial fishers (44% 
decline), Indian C&S fishers 
(43% decline), non-Indian 
commercial fishers (18% 
decline), Indian C&S fishers 
in tributaries (14% decline), 
recreational fishers (7% 
decline). 

− Baseline 2—Similar decreases 
in harvests would occur; 
however, the decrease in 
commercial Indian fishers’ 
harvest would be greater 
(51%). 

− Improvement in survival conditions 
under other Hs (habitat, hatcheries, 
and hydropower) may provide 
additional fish for harvest or 
escapement. 

− NMFS jeopardy standard would be 
met for all ESUs. 

− Selective fisheries would be 
implemented to reduce impacts to 
listed fish. 

Columbia River/ 
Alternative 3— 

No Incidental Take. 
Potential for some 

terminal area 
fisheries in areas 
without listed salmon 
and steelhead. 

− Similar to Alternative 2. 
− Production hatcheries would 

be likely to close. 
− Incentives to monitor 

population status would 
diminish.  

− Significant adverse economic, 
social, and cultural effects on 
tribal and sport and 
commercial fishers would 
occur.   

− There would be a negative 
effect on the trust relationship 
between Indian Nations and 
the federal government. 

− NMFS jeopardy standards would be 
met for all ESUs.  

− Improvement in survival conditions 
under other Hs (habitat, hatcheries, 
and hydropower) may provide 
additional fish for harvest or 
escapement. 

− No ITP would be issued; fishing 
opportunity would be greatly 
diminished. 

1/ Baseline 1 approximates conditions observed in the late 1980s to early 1990s.  Baseline 2 approximates conditions between 1994 and 1997. 
2/ Option A – This option would allow surpluses of naturally spawning (unmarked) fish to be harvested in areas where abundance of listed species was low. 
3/ Option B – This option would not allow surpluses of naturally spawning fish. 
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ES.3.1.2 Alternatives 
Under Alternative 1, No Action, the primary measures to conserve chinook salmon would 
consist of using several management tools.  The management measures would consist of 
setting an overall annual harvest quota relative to the estimated total abundance of chinook 
in the Southeast Alaska fishery, prohibiting chinook retention during specified times during 
the general summer commercial troll season (chinook nonretention [CNR]), and closing 
certain areas with high concentrations of chinook during the CNR fisheries.  Additional 
management measures for troll fisheries would include regulating retention size (28 inches 
for chinook), regulating gear use, and setting season and area restrictions. 

Under Alternative 2, Reduce Chinook Nonretention Fisheries, the overall harvest quota 
would be set in the same way as under Alternative 1.  Additional management measures 
would, however, be taken in the summer troll fishery to eliminate the need for CNR 
fishing.  Recreational fisheries would remain unchanged from existing harvest regulations. 

Under Alternative 3, No Incidental Take, all commercial troll and recreational salmon 
fisheries, with the exception of terminal area experimental fisheries targeting Alaska 
hatchery runs, would be closed within state and EEZ waters throughout the year.  Gillnet 
and purse seine fisheries directed at sockeye, pink, chum, and coho salmon would remain 
open. 

ES.3.1.3 Effects on Biological Environment 
Effects on salmon harvests and salmon runs under Alternative 1 were calculated by 
applying the status quo conditions to two baseline periods—1988 to 1993 (Baseline 1) and 
1994 to 1997 (Baseline 2)—representing high abundance and low abundance conditions, 
respectively.  The allowable troll chinook harvest under Alternative 1 would average 
282,000 for high abundance periods (Baseline 1) and 156,000 for low abundance periods 
(Baseline 2)  compared to observed chinook harvests averaging 219,000 (Baseline 1) and 
155,000 (Baseline 2).  In general, higher catch levels would be allowed under Alternative 1 
than those that actually occurred during the observed years of higher relative abundance.  
Under low abundance periods, however, the harvest would be similar to harvest under the 
Baseline 2 conditions.  Under Alternative 1, the harvest of coho and other species would be 
the same as that observed during the baseline periods.  For analysis, it was assumed that the 
coho catch would continue to average approximately 1.9 million per year.  

Under Alternative 2, the chief biological effect relative to Alternative 1 would be a small 
decrease in the incidental take of listed chinook stocks, including those from the Snake 
River fall ESU and the Lower Columbia and Upper Willamette River spring ESUs.  
Incidental take of Snake River fall chinook is estimated to decrease approximately 2.6 and 
1.8 percent for Baselines 1 and 2, respectively.  In absolute terms, however, these changes 
are small, and the estimated incidental harvest rate would decrease from 4.3 to 4.2 percent 
under Baseline 1 and from 4.6  to 4.5 percent under Baseline 2. 

Alternative 3 would result in a modeled decrease of 187 Snake River fall chinook for 
Baseline 1 and 101 Snake River fall chinook for Baseline 2. 
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ES.3.1.4 Effects on Human Environment 
Because Alternative 1 serves as the baseline for the alternatives analysis, economic effects 
are described, but are not compared to other baseline conditions or alternatives.   

A change from Alternative 1 to Alternative 2 would decrease net income to commercial 
fishers by 2.0 and 10.4 percent under Baselines 1 and 2, respectively.  There would be no 
change in economic value to the sport sector.   

Alternative 3 impacts on commercial and sport fishers would be substantial, with little 
opportunity to offset the loss of salmon fishing income by increased participation in other 
fisheries.  Troll and sport fisheries closures would result in closure of the ocean fishery and 
a total loss of approximately $24 million to $25 million per year in personal income for the 
local fishing and tourism industries.  The largest personal income impacts are projected to 
occur in Sitka, Juneau, and Ketchikan.  Impacts on smaller communities such as Craig, 
Hoonah, Excursion Inlet, and Yakutat would be proportionally more severe and may have 
greater effects on employment, income, and poverty levels. 

ES.3.2 Pacific Coast 
The Council manages fisheries and develops salmon fisheries management plans, subject to 
NMFS’ approval, for this area. 

ES.3.2.1 Fisheries 
Ocean salmon fisheries in Council waters harvest primarily chinook and coho salmon, with 
small numbers of pink salmon harvested in odd-numbered years by means of hook-and-line 
commercial and recreational fisheries.  Such fisheries occur from the coastline to 
approximately 25 miles offshore from the U.S./Canada Border to approximately Point 
Conception in California.  

ES.3.2.2 Alternatives 
The Alternative 1, No Action, approach would include time, area, gear, and species 
restrictions designed to avoid harvest of salmon from listed ESUs, as well as controlled 
harvest of unlisted stocks for which there are conservation concerns.  These management 
measures would typify those used in recent years. 

Under Alternative 2, Mark-Selective Fisheries, management measures would shift 
primarily from avoidance to selective harvest of hatchery-reared fish.  State, federal, and 
Tribal agencies would use an external mark that fishers could recognize for hatchery-
produced chinook and coho salmon intended for harvest.  Anglers and commercial fishers 
would release unmarked chinook and coho, including those from naturally spawning 
populations in listed ESUs. 

There are two options under Alternative 2.  Option A, representing a less restrictive 
application of mark-selective fisheries, would maximize the duration of sport fishing 
seasons and the value of commercial harvest, while meeting conservation objectives.  
Option B, representing a more restrictive application of mark-selective fisheries, would 
meet or exceed conservation objectives while approximating the fishing opportunity under 
Alternative 1. 
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Under Alternative 3, No Incidental Take, NMFS would not issue an incidental take permit 
for a proposed FMP.  Thus, no fishing would occur in the ocean.  Fish could be available 
for harvest in inside waters (Puget Sound, Columbia River, San Francisco Bay, Sacramento 
River, and other estuaries).  Promulgating fisheries in these areas is under the control of the 
individual states and Tribal fishery managers and is subject to separate review by NMFS. 

ES.3.2.3 Effects on Biological Environment 
Because the alternatives are sensitive to abundance of salmon stocks in different areas and 
abundance varies, short-term biological effects were measured relative to two baselines.  
Baseline 1 would approximate conditions observed in the late 1980s to early 1990s, which 
were characterized by a broad range of ocean survival conditions with relatively high 
abundance of coho in some years and a relatively low abundance in others.  Baseline 2 would 
approximate conditions between 1994 and 1997, which generally were characterized by very 
low abundance of coho salmon and increased abundance of chinook salmon in California. 

Because Alternative 1 management measures would generally be more restrictive than 
those applied during Baseline 1, application of Alternative 1 to Baseline 1 conditions would 
decrease impacts on wild chinook and coho, as well as harvest relative to what was 
observed in that period.  For Baseline 2, application of Alternative 1 would result in 
impacts and harvest similar to those currently observed.   

Relative to Alternative 1, Alternative 2 would result in a decrease in fishery-induced 
mortality of most stocks of wild chinook and coho salmon.  Options A and B would 
provide a framework of a biologically liberal and a biologically conservative application of 
the mark-selective fishery approach.  Relative to observed and Alternative 1 modeled 
harvests, Alternative 2 harvests would vary according to baseline, option (i.e., A or B), and 
fishery management area.  

While still meeting conservation objectives (including those for listed ESUs), Option A, as 
modeled, would increase impacts on the listed Lower Columbia River and Puget Sound 
Chinook ESUs, but would reduce impacts to other listed ESUs and substantially increase 
harvest opportunities in most areas.  Option B would decrease impacts to all listed ESUs.  
In practice, other management plans could be developed with intermediate biological 
effects. 

No incidental take permit would be issued for ocean fisheries under Alternative 3.  
Therefore, no harvest would occur in this area.  Escapement would increase to inside 
waters such as Puget Sound, San Francisco Bay, the Columbia River, the Sacramento River 
and other estuaries.  State and Tribal resource managers set management measures in these 
inside waters, but they are still subject to NMFS’ review. 

ES.3.2.4 Effects on Human Environment 
Under Alternative 1, effects on the human environment would be similar to existing 
conditions.   

The overall socioeconomic effect of Option A under Alternative 2 would be an increase in 
personal income from commercial and sport fisheries in the three northern management 
areas.  Communities that have suffered proportionately greater impacts from fishery 
closures in recent years in Washington, Oregon, and northern California would see the 
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greatest benefits.  Conversely, the troll fishery off the central California coast, which has 
provided most of the opportunity and landings over the past several years, would 
experience decreases in harvest and efficiency.  The overall socioeconomic effect of Option 
B under Alternative 2 would be a decrease in personal income in most of the ports along 
the Pacific coast.  The loss in personal income would occur primarily in the commercial 
fishery. 

Substantially more economic benefit would be gained in recreational than in commercial 
fisheries under Alternative 2, because benefits in recreational fisheries relate directly to the 
opportunity to fish, and the effort (hence dollars) is expended in fishing rather than harvest. 

Alternative 3 would have a substantial impact on commercial and sport fishing 
communities.  Commercial fishers have little or no chance to transfer to other fisheries.  
Few opportunities to target other species exist in marine sport fisheries.  Many sport-
fishing-related businesses in coastal communities have ceased operations over the past 10 
to 15 years, as a result of declining harvest opportunities.  Closing ocean salmon fisheries 
would likely result in further losses.  However, personal income derived from salmon 
fisheries accounts for approximately 0.15 percent of the total personal income of counties 
within the region. Personal income from salmon fishing exceeds 1 percent of total county 
personal income in only one county.  Thus, even a total closure of salmon fishing would 
not be expected to cause substantial impacts in the overall region. 

ES.3.3 Columbia River 
The states (Washington and Oregon) and the Tribes manage fisheries for this area, with 
United States District Court (United States vs. Oregon) oversight, subject to provisions of 
the Columbia River Fisheries Management Plan (CRFMP). 

ES.3.3.1 Fisheries 
Salmon and steelhead fishing occurs throughout the Columbia River system.  The “all-
citizens” commercial fisheries occur from the river mouth upstream to Bonneville Dam in 
Management Zones 1 to 5.  Tribal commercial and ceremonial and subsistence (C&S) 
fisheries occur above Bonneville Dam (Management Zone 6) and in tributaries throughout 
the Columbia River Basin.  Recreational fisheries occur throughout the Columbia and its 
tributaries.  Drift gillnets are used in the all-citizens commercial fishery.  Set gillnets are the 
primary gear used in the Tribal commercial fishery.  Other gear types used in commercial 
fisheries include drift gillnets, hoop nets, dip nets, and hook and line gear.  Ceremonial 
fishing typically uses set or drift gillnets, but may include other gear.  Subsistence fisheries 
typically use hoop nets, dip nets, and hook and line gear, but may use gillnets in Zone 6 and 
occasionally use spears or gaffs in tributaries. 

ES.3.3.2 Alternatives 
Alternative 1, No Action, incorporates management measures the parties to the CRFMP 
have used in recent years to achieve conservation objectives.  These measures limit or 
avoid capture of salmonids from listed ESUs and unlisted stocks for which there are 
conservation concerns by setting harvest quotas, seasons, fishing areas, bag and size limits, 
gear restrictions, and species retention prohibitions. 
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Under Alternative 2, Live Capture, Selective, and Terminal Fisheries, management 
measures would shift primarily from limiting or avoiding harvest of naturally spawning 
stocks to selective harvest of hatchery-reared fish identified by visible external marks or in 
species-selective fisheries.  Fishers would release unmarked salmonids, including those 
from naturally spawning populations in listed ESUs.  In areas where incidental harvest of 
listed ESUs was exceptionally low, and harvestable surpluses of (unmarked) naturally 
spawning fish are available (i.e., Hanford Reach), unmarked fish could be retained. 

Only gear types for which incidental mortality of released fish was relatively low would be 
allowed for non-Tribal fishers or recommended for Tribal fishers in areas and periods 
where listed salmon are likely to be encountered.  These would include, but would not be 
limited to, tangle nets, hoop nets, dip nets, beach seines, traps, fish wheels, and hook-and-
line. 

There are two options under Alternative 2.  Option A would allow surpluses of naturally 
spawning (unmarked) fish to be harvested in areas where the abundance of listed species 
was low.  Option B would not allow harvest of surpluses of naturally spawning fish. 

Under Alternative 3, No Incidental Take, NMFS would not issue an incidental take permit 
for a proposed FMP, and fishery-related effects to listed salmon and steelhead stocks would 
be eliminated. 

ES.3.3.3 Effects on Biological Environment  
Generally, the total catch of salmon and steelhead would be higher under Alternative 2, 
Option A.  The total expected catch under Baselines 1 and 2 would be 895,000 and 
358,000, respectively, compared to 798,000 and 259,000 under Alternative 1.  The 
distribution of catch among species would not change substantially compared to 
Alternative 1.  Under Baseline 1, coho would comprise 45 percent of the catch followed by 
chinook (30 percent) and steelhead (26 percent).  Under Baseline 2, steelhead would 
comprise 45 percent of the harvest, followed by chinook (34 percent) and coho (21 
percent).   

Under Alternative 2, Option B, the total expected catch under Baseline 1 and Baseline 2 
would be 661,000 and 219,000, respectively, compared to 798,000 and 259,000 under 
Alternative 1, respectively.  Harvests of all stocks would decrease in approximate 
proportion to the percentage of unmarked fish released.  The harvest of coho would have 
the smallest proportionate decrease (10 percent) because of their predominately hatchery 
origin.  Harvest of upriver fall chinook and lower river chinook would decrease 62 percent 
and 28 percent, respectively.  Upriver steelhead harvest would decrease approximately 
8 percent, and lower river steelhead harvest would remain the same. 

Escapement goals for some weak stocks would still not be met under Alternative 3, 
absent additional improvements in overall survival..  Production hatcheries would 
likely close in order to reduce straying to the spawning grounds, and incentives to 
monitor the population status of wild stocks would likely diminish. 
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ES.3.3.4 Effects on Human Environment 
Under Alternative 1, effects to the human environment would be similar to existing 
conditions. 

Alternative 2 would likely have significant economic, cultural, and social impacts, 
including the following: 

• Gear types and fishing techniques used by commercial Indian and non-Indian fishers 
and some Tribal C&S fishers would change, necessitating a transition period to 
determine which gear types would be best suited to particular circumstances. 

• Expanded use of terminal fishing areas would be necessary to access some harvestable 
stocks.  Since Tribes’ usual and accustomed fishing areas are limited geographically, 
some Tribes might lose access to stocks returning to terminal areas outside their usual 
and customary fishing areas. 

• New fishing methods could increase or decrease effort or numbers of fishers needed to 
achieve a harvest similar to that under Alternative 1. 

• Wild salmon and steelhead would have to be released.  Some Tribal and sport fishers 
especially prize wild salmon and steelhead.  Tribal fishers consider the right to harvest 
wild salmon and steelhead to be guaranteed by treaty and an essential part of their 
cultural heritage. 

• Salmon and steelhead harvested in some terminal areas (as under Alternative 2) may 
command a lower market price than those harvested earlier in their spawning 
migration. 

Baseline 1, a mark-selective fishing alternative that does not allow for additional 
exploitation of hatchery fish and healthy wild fish runs, would have the greatest impact on 
Indian commercial fishers (44 percent decline), followed by Indian C&S fishers in Zone 6 
(43 percent decline in harvests), non-Indian commercial fishers (18 percent decline), Indian 
C&S fishers in tributaries (14 percent decline), and recreational fishers (7 percent decline).  
The percentage of lost harvests under Baseline 2 would be slightly lower than that under 
Baseline 1, except that lost harvests by commercial Indian fishers would increase to 
51 percent because they could not retain upriver fall chinook. 

Alternative 3 would have significant adverse economic, social, and cultural effects on 
Tribal and sport fishers and the businesses that depend on them.  Alternative 3 would 
impact the trust relationships between Indian Nations and the federal government.   

ES.4 Cumulative Effects 
Cumulative effects are the effects on the environment that result from the incremental impact of 
the action when added to other past, present, and reasonably foreseeable future actions, regardless 
of what agency (federal or non-federal) or person undertakes those actions.  Cumulative effects 
can result from individually minor, but collectively significant, actions over time.  

Many salmon stocks along the West Coast routinely meet management objectives and are 
considered healthy, but other stocks are also severely depressed, as seen by the number of listed 
salmonid ESUs.  Harvest has contributed, in varying degrees, to the decline of many of these 
depressed runs that now require special consideration and protection, but these declines were 



Executive Summary 
 
 

Pacific Salmon Fisheries Management FPEIS  ES-13 

rarely, if ever, solely due to harvest.  As a result, recovery can occur only if the combined effects 
of all actions that adversely affect these stocks are adequately addressed.   

Harvest, which is the subject of this FPEIS, plays a critical role because it must be constrained 
sufficiently to provide adequate escapement and the opportunity for listed species recovery, 
particularly in the short term.  Remedies in other action areas often take time to implement and 
even longer to improve survival of the species (e.g., a planned dam removal or changes in forest 
practices will not provide immediate survival benefits, but may be critical to long-term recovery).   

NMFS often characterizes actions that affect recovery of salmon and steelhead populations as 
belonging to one of the All-H categories:  habitat, hydropower, hatcheries, and harvest.  In general, 
scientists agree that efforts will be needed in all of these categories to achieve recovery of listed 
species. 

The sequence of proposed alternatives from Alternative 1 to Alternative 2 to Alternative 3 involves 
decreasing levels of harvest effects on listed fish.  In general, harvest reductions will lead to 
increased escapement; however, the magnitude of that increase, and thus the cumulative effect, 
depends on the following:  

• The status of the affected stocks 

• The size of the existing harvest 

• The distribution of each stock relative to each fishery 

• How much mortality actually occurs between the affected fishery and the spawning 
grounds   

The distribution of stocks, relative to the fisheries under consideration in this FPEIS, is also an 
important determinant of cumulative effects (e.g., some stocks have a very broad distribution and 
will benefit from harvest reductions in the ocean and inriver fisheries).  As a result, the cumulative 
effects or interactions between fishery jurisdictions are stock-specific, and the interactions between 
jurisdictions are quite limited for many of the stocks. 

Implementation of the proposed alternatives would regulate harvest to affect escapement; however, 
increasing escapement will not necessarily result in recovery.  For many, if not most, listed stocks, 
habitat degradation has reduced the productivity of populations to a level where they can no longer 
replace themselves; this leads to long periods of decline.  Harvest reductions can limit this lost 
productivity to a point, but they would do little to increase the inherent productivity of the 
population.   

Mass marking of chinook and coho salmon may affect current management schemes for salmon 
because it requires changing methods for gathering and interpreting data from coded wire tags 
(CWTs), the primary tool fishery management agencies use to evaluate changes in salmon 
production, distribution, and exploitation.  The analyses in Alternative 2 for the Pacific Coast and 
Columbia River fisheries assumed that outstanding data management problems could be resolved 
so that mass-mark, selective fisheries for chinook and coho could be fully implemented in ocean 
and in-river fisheries.  If the data problems can be resolved, there are likely to be additional costs 
for management.  These were not considered in the analysis.  It is likely that the mass mark, 
selective fishery option would not be viable in all cases and would, instead, be considered and 
implemented on a case-by-case basis. 
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Complications related to the viability of the CWT management system relate primarily to the 
implementation of selective fisheries, rather than mass marking itself.  The ability to implement 
selective fisheries that target the mass-marked fish would, therefore, be an added benefit of the 
program if the associated technical problems can be resolved. 
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1.1 Introduction 
In its 1996 decision in Ramsey v. Kantor (96 
F.3d 434), the Ninth Circuit Court of Appeals 
directed the National Marine Fisheries Service 
(NMFS) to comply with the National 
Environmental Policy Act (NEPA) in its review 
of, and consultation on, salmon fishery 
management plans under the following three 
jurisdictions:   

• North Pacific Fishery Management 
Council (NPFMC) for the coast off 
Southeast Alaska [Note:  NPFMC has 
conditionally deferred management 
authority for the salmon fishery in the 
Exclusive Economic Zone (EEZ) off 
Southeast Alaska to the State of Alaska.  
This deferral permits the State to manage 
the salmon fishery in both state and EEZ 
waters as one fishery.] 

• Pacific Fishery Management Council 
(Council) for the Washington, Oregon, and 
California coasts (Pacific Coast) 

• United States v. Oregon for the Columbia 
River basin 

As a result of this ruling and because of the 
complex management regimes governing Pacific 
salmon fisheries, NMFS has prepared this Final 
Programmatic Environmental Impact Statement 
(FPEIS) that provides an analysis of the 
environmental effects of all the Pacific salmon 
fisheries affecting both the listed and proposed 
salmonids.  The Alaska Department of Fish and 
Game (ADFG) requested and was designated a 
cooperating agency.  ADFG assisted with 
preparation and review of the FPEIS, 
particularly with respect to sections related to 
the Southeast Alaska fishery.  Because this  
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federal action encompassed the “… adoption of formal plans, such as official documents prepared 
or approved by federal agencies which guide or prescribe alternative uses of federal resources, upon 
which future agency actions will be based” (40 Code of Federal Regulations [CFR]- 1508.18[b][2]), 
NMFS chose to produce a programmatic EIS, which is encouraged by the Council on 
Environmental Quality (CEQ) to eliminate repetitive discussion of the same issues and to analyze 
the broad scope of actions (40 CFR 1500.4[i], 1502.4[d], 1502.20). 

NEPA requires federal agencies to prepare an EIS on “federal actions with effects that may be 
major and which are subject to federal control and responsibility” (40 CFR 1508.18, 1508.27).  
Through the EIS process, federal agencies assess the effects of a range of alternative actions on the 
physical, biological, and human environments to make better informed decisions.  Accordingly, 
NMFS proposed in its Notice of Intent (62 Federal Register [FR] 3873, January 27, 1997) to 
develop an EIS addressing the Pacific salmon fisheries in the three jurisdictions noted above 
(Figure 1.1-1). 

1.2 Purpose and Need for Action 
Although healthy and harvestable salmon and steelhead stocks exist, many stocks throughout the 
western United States have declined to critically low levels.  The extent and severity of these stock 
declines are underscored by the number of salmon and steelhead evolutionarily significant units 
(ESUs) now listed or proposed for listing under the ESA (Table 1.2-1).  Several of these ESUs, as 
well as other stocks that are not listed, have been the focus of large-scale conservation and recovery 
efforts for a minimum of two decades, with substantial costs to the public and private sectors.  
During the same period, fisheries harvesting Pacific salmon and steelhead have been increasingly 
constrained in order to allow sufficient spawning escapement (the number of sexually mature adults 
returning to spawning grounds).  With the more recent ESA listings, public and private initiatives 
and expenditures to preserve and protect habitat important to these stocks have increased and will 
likely continue to increase in the future. 

The causes of salmon declines are manifold and are rarely, if ever, solely a result of harvest effects.  
Long-term effects associated with harvest of unlisted stocks also substantially affect many salmonid 
ESUs, and an understanding of all the effects of fisheries is crucial to the effective design and 
implementation of recovery programs.  Generally, the fishery management plans for each of the 
jurisdictions provide a flexible framework for managing fisheries to meet their conservation and use 
objectives.  Each year, annual fishery plans are developed within the context of the framework 
plans to meet the year-specific circumstances related to the status of stocks affected by the fisheries.  
The federal action considered for each of the jurisdictions is NMFS’ review and approval of the 
annual fishery plans.  NMFS’ review is an ongoing process that seeks to evaluate approaches taken 
by management agencies, within and among the three jurisdictions, to meet the underlying need for 
conservation and use.  In its review and consultation with these three jurisdictions, NMFS must 
meet its statutory obligations to protect salmonid resources; seek to maximize long-term, 
socioeconomic benefits (i.e., from fisheries); and meet its trust obligations to treaty Tribes.  
However, there are different ways to balance these objectives and different strategies that can be 
used that may provide better solutions for meeting the obligations and objectives of the respective 
fishery plans.  The alternatives considered in this FPEIS are programmatic in nature and are 
designed to provide review flexibility and to provide an overview of fishery management methods 
and strategies that could be implemented as part of the annual planning process that would then be 
subject to NMFS’ review and approval.  
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Figure 1.1-1. Fishery management jurisdictions in and adjacent to the affected environment. 
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Table 1.2-1. Status of salmon, steelhead, and cutthroat trout ESUs under the Endangered Species Act.  
Species ESU Status  
Pink Salmon Listed: None 
  Not Warranted: 1) Even-year ESU (10/95) 
    2) Odd-year ESU (10/95) 
Coho Salmon Listed: 1) Central CA ESU (T - 10/96) 
   2) Southern OR/Northern CA Coasts ESU (T - 5/97) 
    3) OR Coast ESU (T - 8/98) 
  Candidates: 1) Puget Sound/Strait of Georgia ESU (7/95) 
    2) Lower Columbia River/Southwest WA ESU (7/95) 
  Not Warranted: 1) Olympic Peninsula ESU (7/95) 
Chinook Salmon Listed: 1) Sacramento River Winter-run ESU (E - 1/94) 
   2) Snake River Fall-run ESU (T - 4/92) 
   3) Snake River Spring/Summer-run ESU (T - 4/92) 
   4) Puget Sound ESU (T - 3/99) 
   5) Lower Columbia River ESU (T - 3/99) 
   6) Upper Willamette River ESU (T - 3/99) 
   7) Upper Columbia River Spring-run ESU (E - 3/99) 
   8) Central Valley Spring-run ESU (T - 9/99) 
    9) CA Coastal ESU (T - 9/99) 
  Candidates: 1) Central Valley Fall and Late Fall-run ESU (9/99) 
  Not Warranted: 1) Upper Klamath-Trinity Rivers ESU (3/98) 
   2) OR Coast ESU (3/98) 
   3) WA Coast ESU (3/98) 
   4) Mid-Columbia River Spring-run ESU (3/98) 
   5) Upper Columbia River Summer/Fall-run ESU (3/98) 
   6) Southern OR and Northern CA Coastal ESU (9/99) 
    7) Deschutes River Summer/Fall-run ESU (9/99) 
Chum Salmon Listed: 1) Hood Canal Summer-run ESU (T - 3/99) 
    2) Columbia River ESU (T - 3/99) 
  Not Warranted: 1) Puget Sound/Strait of Georgia ESU (3/98) 
    2) Pacific Coast ESU (3/98) 
Sockeye Salmon Listed: 1) Snake River ESU (E - 11/91) 
    2) Ozette Lake ESU (T - 3/99) 
  Not Warranted: 1) Baker River ESU (3/99) 
   2) Okanogan River ESU (3/98) 
   3) Lake Wenatchee ESU (3/98) 
   4) Quinault Lake ESU (3/98) 
    5) Lake Pleasant ESU (3/98) 
Steelhead Listed: 1) Southern CA ESU (E - 8/97) 
   2) South-Central CA Coast ESU (T - 8/97) 
   3) Central CA Coast ESU (T - 8/97) 
   4) Upper Columbia River ESU (E - 8/97) 
   5) Snake River Basin ESU (T - 8/97) 
   6) Lower Columbia River ESU (T - 3/98) 
   7) CA Central Valley ESU (T - 3/98) 
   8) Upper Willamette ESU (T - 3/99) 
    9) Middle Columbia River ESU (T - 3/99) 
   10) Northern CA ESU (6/00) 
   Candidates: 1) OR Coast ESU (3/98) 
  Not Warranted: 1) Southwest WA ESU (8/96) 
   2) Olympic Peninsula ESU (8/96) 
    3) Puget Sound ESU (8/96) 
  4) Klamath Mountains Province ESU (4/01) 
Coastal Cutthroat Trout Listed: 1) Umpqua River ESU (E - 8/96; proposed de-listing 3/99)
  Proposed Listings: 1) Southwestern WA/Columbia River ESU (T - 3/99) 
  Candidates: 1) Oregon Coast ESU (4/99) 
  Not Warranted: 1) Puget Sound ESU (4/99) 
   2) Olympic Peninsula ESU (4/99) 
   3) Upper Willamette River ESU (4/99) 
    4) Southern OR/CA Coasts ESU (4/99) 
Notes: 
E = endangered, T = threatened, not warranted = Status reviews conclude that a listing is not warranted at this time. 
Date of listing is given in parenthesis 
An ESU is a distinctive group of Pacific salmon or steelhead 
Updated: December 26, 2001 
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1.2.1 Review for Compliance with the Endangered Species Act 
The Pacific salmon fisheries affect, to varying degrees, one or more listed ESUs and are 
subject to review and potential constraint under the ESA.  Constraint of individual fisheries 
depends on the level of effect and the status of the ESUs encountered in those fisheries.  
Constraint is defined under the ESA through the level of allowable take, determined either 
through the Section 7 consultation process for federal agency actions or the Section 10 
Incidental Take Permit (ITP) process for nonfederal actions.  An Incidental Take Statement 
is a required part of an ESA action, Section 7 consultation biological opinion that defines 
the level of take associated with a proposed action that is exempt from EAS Section 9 take 
prohibitions. 

1.2.2 Obligation To Review Salmon Management Plans Under The Magnuson-Stevens 
Fishery Conservation And Management Act  
In addition to its responsibilities to ensure fisheries comply with the ESA, NMFS has an 
equally binding responsibility under the Magnuson-Stevens Fishery Conservation and 
Management Act (Magnuson-Stevens Act) to review annual fishery management plans 
developed by the State of Alaska and the Council.  This review ensures that these annual 
management plans are consistent with Magnuson-Stevens Act conservation and 
socioeconomic objectives, which require maximizing socioeconomic benefits of the 
fisheries consistent with the long-term sustainability of fishery resources.  As a condition 
for NPFMC to continue deferral of management of the Southeast Alaska salmon fishery in 
the EEZ to the State of Alaska, NMFS must find the annual fishery management plan 
developed by the State of Alaska (for both state and EEZ waters) to be consistent with the 
Magnuson-Stevens Act. 

1.2.3 Review under United States v. Oregon  
As a party to United States v. Oregon, NMFS participates in the management of fisheries in 
the Columbia River basin to the extent of reviewing proposed management actions for 
consistency with ESA requirements, treaty fishing case law standards, and the federal trust 
responsibility to federally recognized Indian tribes. 

1.2.4 Actions Ensuing from NMFS’ Review of Annual Fishery Management Plans  
The federal government has an individual and separate relationship with each of the three 
jurisdictions.  As a result, NMFS’ review of annual fishery management plans and 
subsequent actions differ for each jurisdiction, as described below. 

1.2.4.1 Southeast Alaska 
In Southeast Alaska more than 90 percent of the commercial troll salmon and sport salmon 
fisheries occurs in state waters, with the remainder occurring in the contiguous EEZ (3 to 
200 miles offshore).  Under the April 1990 Fisheries Management Plan for the salmon 
fisheries in the EEZ off the coast of Alaska (NPFMC 1990), NPFMC, with the concurrence 
of the Secretary of Commerce, conditionally deferred its management authority for the 
salmon fishery in the EEZ to the State of Alaska, subject to the annual determination that 
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the fishery is, among other things, consistent with applicable federal laws, including the 
ESA.  

The Alaska Department of Fish and Game (ADF&G) manages the Southeast Alaska 
salmon fishery in both state and federal (EEZ) waters.  The director of NMFS’ Alaska 
Region reviews ADF&G annual fishery management plans to ensure consistency with the 
Pacific Salmon Treaty, Magnuson-Stevens Act, and other applicable laws, and reports his 
findings to NPFMC.  NPFMC retains the option of specifying management measures 
applicable to the EEZ that differ from those of the state if it determines that ADF&G 
proposed actions are inconsistent with the Magnuson-Stevens Act or other federal law.  To 
date, NPFMC has never exercised that option and has consistently deferred management of 
the commercial troll and recreational salmon fishery in the EEZ to ADF&G (ADF&G 
1997).  If the deferral was to be suspended, state management of state waters and federal 
management in the EEZ would be separate actions.  NMFS would consult with NPFMC 
regarding management in the EEZ and the resulting federal action would be subject to 
NEPA and other applicable federal law.  Depending on whether the state could show that a 
sufficient federal nexus remained, the salmon fisheries in state waters that result in the 
incidental take of listed species would be assessed by NMFS through either the Section 7 
consultation process or the Section 10 permit application process under the ESA.  If NMFS 
were to issue a Section 10 permit, it would be a federal action requiring compliance with 
NEPA and the consultation requirements of Section 7 of the ESA. 

The Ninth Circuit Court of Appeals, in its 1996 decision in Ramsey v. Kantor (Ninth 
Circuit 1996), clarifies that the actions ensuing from NMFS’ review are the decision of 
whether to continue deferral of management to the State of Alaska and the associated 
issuance of an Incidental Take Statement (ITS), and that those actions need to comply with 
NEPA.  In response, an environmental assessment (EA) regarding deferral to the State of 
Alaska was completed in 1998.  Although the EA considered the State of Alaska’s chinook 
management plan for 1997 through 2003, which was based on a 1996 U.S. Section Letter 
of Agreement providing for abundance-based management developed in the absence of a 
treaty agreement for chinook, the associated Finding of No Significant Impact (FONSI) 
was only effective through the winter season of 1999.  

Since issuance of that 1998 EA, a comprehensive new Pacific Salmon Treaty bilateral 
agreement, providing for abundance-based management, was reached between the United 
States and Canada.  The State of Alaska has indicated its intention to manage the Southeast 
Alaska fishery according to the terms of the 1999 Pacific Salmon Treaty Agreement, with 
particular emphasis on Annex IV, Chapter 3:  Chinook Salmon.  The new management 
program will be in effect from 1999 through 2008.  NMFS has issued a biological opinion 
of no jeopardy, including an Incidental Take Statement (ITS) that covers the 1999 Pacific 
Salmon Treaty Agreement, and the deferral of management to the State of Alaska for the 
duration of this management program, subject to the conditions that require reinitiation of 
consultation (NMFS 1999a).  An ITS is a required part of an ESA Section 7 consultation 
biological opinion that defines the level of take associated with a proposed action that is 
exempt from ESA Section 9 take prohibitions. 

The primary federal action being considered under NPFMC’s jurisdiction in the Southeast 
Alaska fishery is the annual decision regarding continued deferral of management to the 
State and the issuance of an ITS through the Section 7 consultation process. 



Chapter 1 
Purpose and Need for Action 

 

Pacific Salmon Fisheries Management FPEIS  1-7 

1.2.4.2 Washington, Oregon, and California 
Because the salmon fisheries off the coast of Washington, Oregon, and California occur 
primarily in federal waters and are regulated through the Council, subject to approval by 
the Secretary of Commerce, the fisheries are under direct federal control.1  The Pacific 
Coast Salmon Plan establishes conservation objectives for different species in different 
geographic areas.  Annual fishery management plans prescribe conservation measures for 
fisheries intercepting these stocks.2  In some cases the stock groups are identical to ESUs 
identified by NMFS or a stock may be included in an ESU or vice versa.  Council 
conservation objectives may respond directly to conservation objectives set by other 
jurisdictions (e.g., objectives of the Pacific Salmon Treaty or agreements between the states 
and sovereign Tribal nations).   

In recent years conservation objectives for a few stocks have largely determined the scope 
and conduct of fisheries in the Council management area.  The stocks that have been most 
constraining in recent years include the following:   

• Listed Sacramento River Winter-run chinook 

• Snake River Fall-run chinook 

• Listed Southern Oregon/Northern California Coast coho 

• Listed Oregon Coast coho 

• Listed Puget Sound chinook 

• Klamath River chinook 

• Several stocks of Puget Sound and Washington coastal coho 
Federal actions that result from NMFS’ review of the Council’s framework management 
plan are subject to approval or disapproval by the Secretary of Commerce, as is the 
implementation of annual regulations, including the issuance of the ITS. 

1.2.4.3 Columbia River Basin fisheries 
Columbia River basin fisheries are managed under the jurisdiction of the United States 
District Court for the District of Oregon, in United States v. Oregon (1996).  Until recently, 
management decisions had been implemented through the Columbia River Fisheries 
Management Plan (CRFMP), which expired at the end of 1998 but was extended until July 
1999 by parties to the agreement (i.e., the States of Washington, Oregon, and Idaho; 
NMFS; USFWS; Yakama Nation; Confederated Tribes of Warm Springs; Confederated 
Tribes of Umatilla; Shoshone-Bannock Tribe; and Nez Perce Tribe).  These parties 
continue to negotiate provisions for a new plan.   

                                                 
1 The council recently amended the Pacific Coast Salmon Plan, which is incorporated by reference in this document.  The 
decision whether to amend this framework management plan was subject to NEPA review and is not revisited here; however, 
decisions will be required regarding implementation of annual regulations under the Pacific Coast Salmon Plan that are also 
subject to NEPA review. 
2 The Council is responsible for managing EEZ fisheries, but setting regulations for the EEZ is accomplished through 
consultation with state and Tribal fishery managers, and takes into account Tribal and non-Tribal commercial fisheries and 
recreational fisheries in Puget Sound; Grays Harbor; Willapa Bay; the Columbia River; San Francisco Bay; the Quinault, Queets, 
Hoh, and Quillayute rivers on Washington’s coast; numerous Oregon streams; and the Klamath River in northern California. 
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In the meantime, NMFS conducts consultations regarding Tribal fisheries through the 
Bureau of Indian Affairs and proposed state fisheries are considered either through Section 
10 or Section 7 of the ESA.  If there is an agreement among state, Tribal, and federal 
parties to United States v. Oregon, the agreement by the parties represents the action 
subject to consultation.  NMFS’ role stems from its status as a party to United States v. 
Oregon, its participation in the management of Columbia River basin fisheries, and its 
responsibility for implementation of the ESA.  This provides a federal nexus for 
consultation under Section 7 of the ESA.  In Ramsey v. Kantor, the Ninth Circuit Court of 
Appeals held that, with respect to the Columbia River basin fisheries, the issuance of an 
ITS is a major federal action requiring NEPA compliance. 

1.3 Proposed Action 
NMFS has determined it is appropriate to assess the effects of the Pacific salmon fisheries that are 
subject to its review (i.e., Southeast Alaska, Pacific Coast, and Columbia River basin) in part 
because salmon originating from one jurisdiction may be encountered by fisheries in the other two 
jurisdictions.  In addition, management actions taken in one fishery may have little effect on 
escapement of listed ESUs, or may have consequences that substantially affect management actions 
required in another fishery.  As the lead federal agency responsible for implementing ESA as it 
relates to listed salmon and steelhead, NMFS has far-reaching duties to further the protection and 
recovery of these species and the ecosystems in which they depend.  These duties include a variety 
of research and regulatory activities that affect resource use throughout the full range of the 
salmonid’s ecosystem and that directly or indirectly affect municipalities, state governments, 
industries, and citizens throughout the western United States.  The federal action being considered 
in each of the three jurisdictions differs in detail; however, the common theme of the actions, and 
thus this FPEIS, is to address a range of alternatives for managing these fisheries to meet both 
conservation and use objectives within the context of the existing framework management plans.  It 
is appropriate that NMFS undertake this action, as proposed in this FPEIS, to provide not only a 
contemporary evaluation of the effects of different harvest management approaches contained in 
the annual fishery management plans it reviews, but also a platform for future NEPA analysis of 
specific actions resulting from, or related to, these reviews.   

Annual fishery management plans in the three jurisdictions supplement fixed management plans 
(also known as framework management plans) that provide a framework for conservation 
objectives or management objectives.  Conservation objectives may respond to statutory 
requirements of the jurisdictions’ implementing legislation, to international or Tribal treaty 
requirements, or to regulatory requirements of the ESA, as articulated by NMFS.3  Management 
objectives may refer to conservation but may also refer to socioeconomic objectives. 

Annual fishery management plans provide specific management measures to meet the objectives of 
the framework management plans, taking into account changes in stock abundance and other 
factors.  Management measures are actions taken to limit harvest or incidental take and include 

                                                 
3 An example of a conservation objective contained in a framework management plan for a listed species would be the harvest 
rate limits for Oregon coastal natural (OCN) coho, set by Amendment 14 to the Council’s salmon framework plan, Pacific Coast 
Salmon Plan.  An example of a conservation objective for an unlisted stock would be the objectives for ocean harvest of Klamath 
origin chinook, contained in Amendment 9 to the Pacific Coast Salmon Plan.  Another example of a conservation objective 
would be meeting the harvest guideline for chinook salmon in Southeast Alaska as stipulated under the Pacific Salmon Treaty, 
the framework management plan followed by NPFMC and the State of Alaska.  This objective is intended to conserve a variety 
of chinook stocks, including both listed and unlisted stocks, from the United States and Canada. 
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setting harvest quotas, seasons, fishing areas, retention limits, gear restrictions, and other regulatory 
measures.  Alternative approaches to fishery management using various management measures may 
be proposed by the jurisdictions during the management process or considered by NMFS as 
conditions included in the ITS.  NMFS’ review of specific management measures designed to meet 
conservation and use objectives of the framework management plans and the ESA is the action 
addressed in this FPEIS.  

This FPEIS will serve as the baseline of environmental and economic information that NMFS can 
use to assess the effects of a range of alternative management approaches on Pacific salmon 
fisheries.  The assessment of direct (i.e., short-term) effects on the biological environment is 
concerned foremost with estimating the incidental take of listed species under alternative 
approaches to fishery management.  The assessment of indirect (i.e., long-term) and cumulative 
effects is concerned foremost with the effects the proposed alternatives will have on the recovery of 
the listed salmon and steelhead species.  All alternatives analyzed in this FPEIS will not jeopardize 
listed ESUs. 

1.4 Related Laws, Policies, and Treaties 
Management of Pacific salmon fisheries within and among the three jurisdictions is a complex 
undertaking involving a number of agencies and organizations representing disparate social, 
political, and conservation interests.  A partial list of agencies, governments, and other 
organizations that manage and coordinate actions relating to Pacific salmon and steelhead includes 
the following:  

• The United States Departments of State, Interior, and Commerce 

• The States of California, Oregon, Washington, Idaho, and Alaska 

• More than 30 Tribal jurisdictions 

• The Pacific Fishery Management Council (PFMC) 

• The North Pacific Fishery Management Council (NPFMC) 

• The Pacific Salmon Commission (PSC) 
Canadian fisheries, managed by the Fisheries and Oceans Canada (DFO) and numerous First 
Nation Tribes, also have effects on stocks of concern. 

The legal and policy framework for Pacific salmon fishery management, as considered in this 
FPEIS, is developed from the following:  

• The United States-Canada Pacific Salmon Treaty 

• Several treaties between the United States and Tribes 

• Court decisions interpreting Tribal treaties 

• Magnuson-Stevens Act 

• Federal policies  

• Administrative codes and policies governing state fish and wildlife agencies 
At the international level, fisheries are subject to the provisions of the Pacific Salmon Treaty, which 
includes the area between Cape Suckling, Alaska, and Cape Falcon, Oregon.  The Pacific Salmon 
Treaty is based on commitments to the conservation and management of salmon stocks that cross 
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international boundaries between Canada and the United States.  Most relevant to this FPEIS is the 
June 30, 1999, Agreement (Annex 4), which stipulates management goals and measures for 
important chinook and coho stocks that are taken in Southeast Alaska and Canada and off the U.S. 
Pacific Coast.  Included among these stocks are several listed chinook ESUs.  The new agreement 
establishes an abundance-based chinook management regime for the stocks and fisheries subject to 
the Pacific Salmon Treaty.  This regime will be in effect from 1999 through 2008. 

1.4.1 Current Federal Statutes and Mandates 

1.4.1.1 Magnuson-Stevens Fishery Conservation and Management Act 
The Magnuson-Stevens Act is the principal federal statute that provides for the 
management of U.S. marine fisheries.  Originally enacted as the Fishery Conservation and 
Management Act in 1976 (Public Law 94-265), this law was arguably the most significant 
fisheries legislation in U.S. history.  It has been amended periodically since 1976; most 
recently in 1996, by the Sustainable Fisheries Act (Public Law 104-297).  The basic 
concepts of the Magnuson-Stevens Act have not changed and include the following: 

• The biological conservation of a fishery resource has priority over its use. 

• Conservation and management decisionmaking must be based on the best available 
scientific information, which should include social, economic, and ecological factors 
along with biological factors. 

• The needs of fishery resource users vary across the nation, and public participation in 
the policy making process should be maximized. 

The Magnuson-Stevens Act (as amended in 1996) included the following policy statement 
regarding the nation’s fisheries (16 U.S.C. 1801, Sec. 2[c]):   

POLICY - It is further declared to be the policy of the Congress in this Act: 

1. to maintain without change the existing territorial or other ocean jurisdiction of the 
United States for all purposes other than the conservation and management of fishery 
resources, as provided for in this Act; 

2. to authorize no impediment to, or interference with, recognized legitimate uses of the 
high seas, except as necessary for the conservation and management of fishery 
resources, as provided for in this Act; 

3. to assure that the national fishery conservation and management program utilizes, and 
is based upon, the best scientific information available; involves, and is responsive to 
the needs of, interested and affected states and citizens; considers efficiency; draws 
upon federal, state, and academic capabilities in carrying out research, administration, 
management, and enforcement; considers the effects of fishing on immature fish and 
encourages development of practical measures that minimize bycatch and avoid 
unnecessary waste of fish; and is workable and effective; 

4. to permit foreign fishing consistent with the provisions of this Act; 

5. to support and encourage active United States efforts to obtain internationally 
acceptable agreements which provide for effective conservation and management of 
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fishery resources, and to secure agreements to regulate fishing by vessels or persons 
beyond the exclusive economic zones of any nation; 

6. to foster and maintain the diversity of fisheries in the United States; and 

7. to ensure that the fishery resources adjacent to a Pacific Insular Area, including resident 
or migratory stocks within the exclusive economic zone adjacent to such areas, be 
explored, developed, conserved, and managed for the benefit of the people of such area 
and of the United States. 

The Magnuson-Stevens Act also established ten National Standards that serve as the 
overarching objectives for fishery conservation and management (16 U.S.C. 1851, Sec. 
301[a].): 

IN GENERAL - Any fishery management plan prepared, and any regulation promulgated 
to implement any such plan, pursuant to this title shall be consistent with the following 
national standards for fishery conservation and management: 

1. Conservation and management measures shall prevent overfishing while achieving, on 
a continuing basis, the optimum yield from each fishery for the United States fishing 
industry. 

2. Conservation and management measures shall be based upon the best scientific 
information available. 

3. To the extent practicable, an individual stock of fish shall be managed as a unit 
throughout its range, and interrelated stocks of fish shall be managed as a unit or in 
close coordination. 

4. Conservation and management measures shall not discriminate between residents of 
different states.  If it becomes necessary to allocate or assign fishing privileges among 
various United States fishermen, such allocation shall be a) fair and equitable to all 
such fishermen; b) reasonably calculated to promote conservation; and c) carried out in 
such manner that no particular individual, corporation, or other entity acquires an 
excessive share of such privileges. 

5. Conservation and management measures shall, where practicable, consider efficiency 
in the utilization of fishery resources; except that no such measure shall have economic 
allocation as its sole purpose. 

6. Conservation and management measures shall take into account and allow for 
variations among, and contingencies in, fisheries, fishery resources, and catches.   

7. Conservation and management measures shall, where practicable, minimize costs and 
avoid unnecessary duplication. 

8. Conservation and management measures shall, consistent with the conservation 
requirements of this Act (including the prevention of overfishing and rebuilding of 
overfished stocks), take into account the importance of fishery resources to fishing 
communities in order to a) provide for the sustained participation of such communities, 
and b) to the extent practicable, minimize adverse economic impacts on such 
communities. 
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9. Conservation and management measures shall, to the extent practicable, a) minimize 
bycatch and b) to the extent bycatch cannot be avoided, minimize the mortality of such 
bycatch. 

10. Conservation and management measures shall, to the extent practicable, promote the 
safety of human life at sea.   

The Magnuson-Stevens Act also mandates the Secretary of Commerce to develop advisory 
guidelines to assist in fishery management plan development.  These guidelines serve 
primarily to interpret and aid compliance with the national standards (codified at 50 CFR 
Part 600, and most recently revised on May 1, 1998 [63 FR 24212]). 

1.4.1.2 American Fisheries Act 
The American Fisheries Act (AFA) was enacted in October 1998 and represents the 
culmination of a decade-long struggle over the allocation of Alaska’s most abundant 
fishery resource, walleye pollock in the Bering Sea and Aleutian Islands (BSAI).  The AFA 
institutionalized a resource allocation scheme among competing onshore and offshore 
components of the fish processing industry. 

Provisions mandated by the AFA to be in effect in 1999, were implemented through the 
total allowable catch (TAC) specification process and emergency interim rulemaking (final 
specifications notice, 64 FR 12103, March 11, 1999; extended emergency interim rules, 64 
FR 34743, June 29, 1999; and 64 FR 33425, June 6, 1999).  Permanent federal regulations 
to implement provisions of the AFA required that the NPFMC amend fishery management 
plans; hence, final AFA implementing rules likely will not be in effect until 2001.  For the 
2000 fishing year, AFA provisions were implemented by emergency interim rules 
published January 5, 2000 (65 FR 380) and January 28, 2000 (65 FR 4520), and extended 
on June 23, 2000 (65 FR 39107) through December 24, 2000, and January 16, 2001, 
respectively.   

Major provisions of the AFA include the following: 

1. Requirement of a minimum of 75 percent U.S. ownership of fishing vessels, up from 
majority ownership, and maximum size and horsepower limits for replacement vessels; 

2. Specific allocation of the BSAI directed pollock fishery TAC among the inshore 
component (50 percent) catcher/processor vessels in the offshore component (40 
percent), and motherships in the offshore component (10 percent) after first deducting 
10 percent of the total TAC for the Community Development Quota (CDQ) Program 
and an incidental catch allowance; 

3. Buyout of nine catcher/processor vessels’ future fishing privileges, financed through a 
combination of a grant and direct loan obligations, to be paid back by a tax of $0.006 
per pound of pollock harvested by the inshore sector; 

4. Specific naming of 20 catcher/processor vessels that may participate in the (offshore) 
pollock fishery, 7 catcher vessels that may deliver pollock to those catcher/processors, 
and 19 catcher vessels that may deliver pollock to motherships; 
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5. Criteria for catcher vessels to participate in harvesting BSAI pollock in the inshore 
sector, and criteria for limiting the participation of onshore processing plants in the 
BSAI pollock fishery; 

6. Fishery cooperatives with limitations on the structure and participation among 
cooperatives involving catcher vessels and the inshore sector processing plants; 

7. Directions for the NPFMC to develop or improve on limitations (sideboards) on the 
activities of AFA vessels and processors in non-pollock fisheries to prevent negative 
spillover effects of fishery cooperatives. 

1.4.1.3 Endangered Species Act 
The Endangered Species Act of 1973, as amended, 16 U.S.C. 1531 et seq. (ESA) provides 
broad protection for fish, wildlife, and plant species that are listed as threatened or 
endangered, and the conservation of the ecosystems on which they depend.  Responsibility 
for implementing the ESA is shared by the U.S. Fish and Wildlife Service (for terrestrial 
and freshwater species) and NMFS (for most marine species and anadromous fish).  The 
ESA provides for the conservation of species which have been so depleted in numbers that 
they are in danger of or threatened with extinction throughout all or a significant portion of 
their range.  "Species" is defined by the ESA as a species, a subspecies, or, for vertebrates 
only, a distinct population segment.  NMFS has determined that a Pacific salmon stock will 
be considered a distinct population segment, and hence a “species” under the ESA, if it 
represents an evolutionarily significant unit (ESU) of the biological species. 

Section 4 of the ESA prohibits the consideration of economic impacts in making species 
listing decisions.  NMFS is required to make a listing decision based solely on the best 
scientific and commercial data available.  However, under Section 4, NMFS must consider 
economic impacts when designating critical habitat necessary for the continued survival of 
the species.  After a species is listed, a recovery plan is prepared which identifies 
conservation measures to help the species recover.  

Section 7 of the ESA outlines the procedures for Federal interagency cooperation to 
conserve listed species and designated critical habitat, and requires all Federal agencies to 
consult with NMFS (or FWS) concerning the potential effects of their actions on any listed 
species.  Section 7(a)(1) requires federal agencies to conserve endangered and threatened 
species.  Section 7(a)(2) requires federal agencies to ensure that any action authorized, 
funded, or carried out by such agencies is not likely to jeopardize endangered or threatened 
species, or result in the destruction or adverse modification of designated critical habitat.  
There is a federal action associated with management of the fisheries for each of the 
jurisdictions considered in the EIS.  As a result, fishery management of southeast Alaska, 
the Pacific coast, and in the Columbia River requires consultation under Section 7 of the 
Act. 

If a proposed action is “likely to adversely affect” a listed species or its critical habitat, then 
formal consultation under Section 7(a)(2) must be undertaken.  Formal consultation 
concludes with NMFS’ issuing a biological opinion.  If the biological opinion concludes 
that the proposed action is likely to “jeopardize” the continued existence of the listed 
species or result in the destruction or adverse modification of designated critical habitat, 
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then NMFS may develop reasonable and prudent alternatives in order to avoid these 
outcomes. 

1.4.1.4 Marine Mammal Protection Act 
The Marine Mammal Protection Act (MMPA) of 1972 (16 U.S.C. 1361 et seq.), as 
amended through 1996, establishes a federal responsibility to conserve marine mammals; 
management responsibility for cetaceans (whales) and pinnipeds (seals) other than walrus is 
vested with NMFS.  The USFWS is responsible for all other marine mammals in Alaska 
including sea otter, walrus, and polar bear.  Congress found that certain species and 
population stocks of marine mammals are or may be in danger of extinction or depletion 
due to human activities.  Congress also declared that marine mammals are resources of 
great international significance, and they should be protected and encouraged to develop to 
the greatest extent feasible commensurate with sound resource management policies. 

The MMPA’s primary management objective is to maintain the health and stability of the 
marine ecosystem, with a goal of obtaining an optimum sustainable population of marine 
mammals within the carrying capacity of the habitat.  The MMPA is intended to work in 
concert with the provisions of the ESA.  The Secretary of Commerce is required to give full 
consideration to all factors regarding regulations applicable to the “take” of marine 
mammals, including the conservation, development, and use of fishery resources, and the 
economic and technological feasibility of implementing the regulations.  If a fishery affects 
a marine mammal population, then the potential effects of the fishery must be analyzed in 
the appropriate EA or EIS, and the managing jurisdiction or NMFS may be requested to 
consider regulations to mitigate adverse effects. 

1.4.1.5 Coastal Zone Management Act 
Coastal Zone Management Act (16 U.S.C. 1451 et seq.) is designed to encourage and assist 
states in developing coastal management programs, to coordinate state activities, and to 
safeguard regional and national interests in the coastal zone.  Section 307(c) of the Coastal 
Zone Management Act requires that any federal activity affecting the land or water uses or 
natural resources of a state’s coastal zone be consistent with the state’s approved coastal 
management program, to the maximum extent practicable. 

A proposed fishery management action that requires a fishery management plan 
amendment or implementing regulations must be assessed to determine whether it affects 
the coastal zone of a state with an approved coastal zone management program.  If so, 
NMFS must provide the state agency having coastal zone management responsibility with a 
consistency determination for review at least 90 days before final NMFS action.  
Determinations have been submitted to the responsible state agencies for review and have 
been found to be consistent with coastal zone management programs. 

1.4.1.6 Executive Order 13084:  Consultation and Coordination with Indian 
Tribal Governments 

This Executive Order (EO) was signed on May 14, 1998, and published May 19, 1998 (63 
FR 27655).  Its purpose is to establish regular and meaningful consultation and 
collaboration with Indian Tribal governments in the development of federal regulatory 
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practices that significantly or uniquely affect their communities; to reduce the imposition 
on unfunded mandates on Indian Tribal governments; and to streamline the application 
process for and increase the availability of waivers to Indian Tribal governments.  This EO 
requires federal agencies to have an effective process to involve and consult with 
representatives of Indian Tribal governments in developing regulatory policies, and it 
prohibits regulations that impose substantial direct compliance costs on Indian Tribal 
communities.   

1.4.1.7 Executive Order 12962:  Recreational Fisheries 
This EO was signed June 7, 1995, and published June 9, 1995 (Volume 60, Number 111).  
Its purpose is to conserve, restore, and enhance aquatic systems to provide for increased 
recreational fishing opportunities nationwide.  It states the following:   

• Federal agencies, in cooperation with States and Tribes, are to improve the quantity, 
function, sustainable productivity, and distribution of U.S. aquatic resources for 
increased recreational fishing opportunities. 

• A National Recreational Fisheries Coordination Council is to be established. 

• A comprehensive Recreational Fishery Resources Conservation Plan is to be 
developed. 

• All Federal agencies are to work to identify and minimize conflicts between 
recreational fisheries and their respective responsibilities under the ESA.  The USFWS 
and NMFS will develop a joint agency policy to ensure consistency in the 
administration of the ESA between and within the two agencies, promote collaboration 
with other Federal, State, and Tribal fisheries managers, and improve and increase 
efforts to inform nonfederal entities of the requirements of the ESA. 

• The role of the Sport Fishing and Boating Partnership Council is to be expanded. 

1.4.1.8 Columbia River Compact 
The U.S. Congress ratified a compact and agreement between Oregon and Washington in 
1918 covering concurrent jurisdiction of Columbia River fisheries.  The Columbia River 
Compact (Compact) is comprised of the Washington Department of Fish and Wildlife 
(WDFW) Commission and the Oregon Fish and Wildlife Commission (OFWC) of the 
Oregon Department of Fish and Wildlife (ODFW).  In recent years, the WDFW and 
ODFW commissions have delegated Compact decisionmaking authority to the agency’s 
director or their designee.  Compact hearings are held periodically to adopt or review 
seasonal commercial regulations.  Hearings occur just prior to all major seasons to consider 
current information and establish season dates and gear restrictions.  Additional hearings 
are often necessary when updated information concerning run size or attainment of 
escapement goals or catch guidelines indicates a need to adjust the season. 

1.4.2 Treaties between the United States and American Indian 
Five treaties ratified by the United States and various Washington Tribes between 1854 and 
1856 guaranteed Tribes fishing rights in common with citizens of the Territory.  These are 
the treaties of Medicine Creek, Quinault, Neah Bay, Point Elliott, and Point-No-Point.  
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Findings of United States v. Washington, 384 F. Supp. 312, commonly referred to as the 
Boldt Decision (United States District Court for the Western District of Washington, 
Tacoma District 1974) clarified these treaties with regard to allocation of salmon harvests 
between Tribal and non-Tribal fishers, holding that Tribes are entitled to a 50 percent share 
of the harvestable run of fish.  Hoh v. Baldridge, 522 F. Supp. 683 (United States District 
Court for the Western District of Washington, Tacoma District 1981), established the 
principle that where annual fishery management plans might affect an individual Tribe, the 
plans must take into account returns to individual streams, thus establishing a key 
management principle of river-by-river or run-by-run management.  The Ninth Circuit 
Court adopted the Puget Sound Salmon Management Plan, and the framework management 
plan adopted under Hoh v. Baldridge established principles governing the management of 
shared salmon resources and established the principle of comanagement whereby Tribes are 
equal comanagers with the State and represent themselves in the regional and international 
management forums.   

Similar principles were restated in a series of opinions in United States v. Oregon.  In 
general, the court held the following: 

• The State must seek to regulate Tribes by the least restrictive means consistent with 
necessary conservation measures (United States v. Oregon, 769 F.2d 1410 [Ninth 
Circuit 1985]). 

• The Tribes must be afforded a fair opportunity to take 50 percent of the harvestable 
number of fish from each run by reasonable means. 

• The States may regulate accustomed Tribal fishing stations only where the interests of 
conservation4 are justified (United States v. Oregon, 718 F.2d 299 [Ninth Circuit 
1983]). 

Because the Columbia River basin salmon fishery involves the overlapping jurisdictions of 
Oregon, Washington, and Idaho, the Ninth Circuit Court (United States v. Oregon) 
recognized that an annual fishery management plan should be agreed to by all parties to 
reduce the potential for continuous legal dispute over allocation and regulation of the 
fishery.  Until its expiration in July 1999, the CRFMP was the vehicle to accomplish this 
goal. Under the CRFMP parties negotiated annual fishery management plans and if there 
was a disagreement, the CRFMP provided specific dispute resolution measures.  Although 
the CRFMP has expired, the parties continue to manage the fisheries consistent with the 
procedures of the CRFMP while a new plan is being negotiated.  

Washington, Oregon, and California Tribes participate directly in the management of EEZ 
fisheries through representation on the Council, CRFMP, and Pacific Salmon Commission, 
and indirectly through technical and policy committees that support activities of these 
groups. Fisheries in state and inshore waters in Washington and the Columbia River basin 
are comanaged with treaty Tribes.  Fisheries for salmon originating in the Klamath basin 
are comanaged by the Yurok and Hoopa Tribes, the State of California, and the Council. 

                                                 
4 In this context, conservation is defined as those measures that are reasonable and necessary to the perpetuation of a particular 
run or species of fish. 
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1.4.3 State Management Role 
States have management responsibilities for salmon fisheries occurring in waters within 3 
miles of the coast and in all inshore and freshwater areas.  States participate directly in the 
management of EEZ fisheries through their representation on the Council, NPFMC, Pacific 
Salmon Commission, and through participation on technical and policy committees that 
support activities of these organizations.  State fishery agencies, along with NMFS and 
Tribal fishery agencies, provide much of the technical information and research used in 
managing the fisheries.  Although fisheries in state waters are, in principle, a separate 
management jurisdiction from EEZ fisheries, in practice, state and federal management is 
integrated through the various overlapping management forums and shared conservation 
objectives.  State fishery management policies are set by commissions appointed by the 
administrative branch, and the actions are defined in state administrative codes.5  State 
fishery management actions in California are subject to review under CEQA regulations. 

While fishery boards and commissions in the five states have multiple responsibilities, their 
primary role is to establish policy and direction for fish and wildlife species and their 
habitats, and to monitor the state fish and wildlife departments’ implementation of goals, 
policies, and objectives the boards and commissions establish.  The regulatory entities also 
classify wildlife and establish basic rules and regulations governing the time, place, 
manner, and methods used to harvest or enjoy fish and wildlife. 

Alaska-The Alaska Board of Fisheries consists of seven members, appointed by the 
governor for 3-year staggered terms.  The board has broad regulatory powers within the 
state.  Members may adopt regulations regarding seasons, harvest levels, gear restrictions, 
fish classification for various uses, and watershed and habitat improvement and 
management. 

Washington-The Washington Fish and Wildlife Commission consists of nine members 
appointed by the governor for 6-year terms.  The Commission is the supervising authority 
for the Department. With the 1994 merger of the former Departments of Fisheries and 
Wildlife, the Commission has comprehensive species authority as well.  Through formal 
public meetings and informal hearings held around the state, the Commission provides an 
opportunity for citizens to actively participate in management of Washington's fish and 
wildlife. 

Idaho-The Idaho Fish and Game Commission has the duty to regulate and control fishing, 
hunting, trapping, and other activity relating to wildlife and to administer and carry out the 
policy of the state in accordance with the provisions of the Idaho Fish and Game Code. The 
Commission is not authorized to change the policy, but only to administer it (36-103). 
Because changing conditions affect the preservation, protection, and perpetuation of Idaho 
wildlife, the methods of administering the state's policy must be flexible. 

Oregon-The Oregon Fish and Wildlife Commission consists of seven members appointed 
by the governor for staggered 4-year terms.  Commissioners formulate general state 
programs and policies concerning management and conservation of fish and wildlife 
resources, establish seasons, and set methods and bag limits for recreational and 
commercial take. 

                                                 
5 Alaska, Washington, and Oregon have all recently adopted legislation to guide management of fisheries and resources.  These 
wild salmonid policies are incorporated herein by reference. 
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California-The California Fish and Game Commission, appointed by the Governor and 
confirmed by the Senate, is composed of five members. The Commission formulates 
general policies for the California Department of Fish and Game (CDFG) with respect to 
fish and wildlife management, introduction of exotic species, wetlands protection, use of 
Department-administered lands, and other subjects. The Commission formulates general 
policies for the conduct of CDFG with respect to fish and wildlife management, 
introduction of exotic species, wetlands protection, and use of departmentally administered 
lands, designation of department-administered lands, and classification and regulation of 
state rare and endangered species. 

1.5 Relevant Environmental Assessments and Environmental Impact Statements 
Framework management plans drafted in the 1970s for the salmon fishery in the North Pacific EEZ 
(e.g., High Seas Salmon East of 175° East, 50 CFR 674) were addressed by several NEPA 
documents, including the FPEIS for the commercial troll fishery off the coast of Alaska (December 
14, 1977), Amendment 2 Final State EIS (April 1981), and the EA for Amendment 3 (April 12, 
1983).   

In 1997 NMFS, with ADF&G as a cooperating agency, wrote an EA to address the federal action of 
deferring management in the EEZ to the State of Alaska, as directed by the 1990 framework 
management plan (NMFS 1997a).  Preparation of the EA was in response to the previously noted 
Ramsey v. Kantor decision that had identified the action as requiring NEPA compliance.  The 
FONSI associated with the EA anticipated that Southeast Alaska fisheries would be evaluated 
further, and, in a broader context, in what is now this coastwide FPEIS.  

The Council’s first salmon fishery management plan and its associated EIS were issued to govern 
the 1977 salmon season.  A new plan and EIS were prepared in 1978, and from 1979 to 1984 new 
fishery management plans and supplemental EISs were prepared annually.  In 1984 the Council 
adopted a comprehensive framework plan titled Final Framework Amendment (49 FR 43679), and 
known as the Pacific Coast Salmon Plan, that allowed annual management measures to be varied 
according to stock abundance and other critical factors without creating a new framework 
management plan or State EIS each season.  At irregular intervals the Council has developed 
amendments to portions of the framework management plan.  Each of the amendments adopted 
since 1984 has been accompanied by an EA or EIS, and each has been subject to NEPA review and 
compliance. 

Amendments for which EAs or EISs have been written that are relevant to this FPEIS include the 
following: 

• Specific spawner escapement goals for Oregon coastal natural (OCN) coho and Klamath River 
fall chinook (Amendments 7, 9, 11, and 13). 

• Non-Indian harvest allocation (Amendments 7, 9, and 10). 

• Habitat (Amendment 8) 

• Definition of overfishing (Amendment 10). 

• Management objectives for stocks listed under the ESA (Amendment 12). 

• Update the plan to meet new requirements of the SFA, clarify management objectives, update 
the EIS, and include editorial improvements (Amendment 14). 
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These amendments, EAs, and EISs are relevant because they are part of the regular process of 
Council management to refine conservation and management objectives, including those for listed 
ESUs. 

In 1997 NMFS prepared a draft EA addressing federal participation in 1997 Columbia River and 
Snake River fisheries affecting spring/summer chinook and sockeye salmon listed under ESA 
(NMFS 1997b).  The preferred alternative served as the basis for the Section 7 consultation under 
ESA and addressed incidental take of listed Pacific salmon in the treaty Tribal and non-treaty 
fisheries in the Columbia and Snake river basins.  The EA noted that cumulative effects to listed 
salmonids would be assessed in a comprehensive FPEIS.  Additional EAs have been prepared that 
consider Columbia River basin winter, spring, and summer run fisheries, fall season fisheries, and 
Snake River fisheries for the year 2000. 

In 1994 the effects of hydropower system operation were addressed in an EIS (United States 
Department of the Interior 1994).  The effects and alternatives associated with drawdown of the 
four lower Snake River hydro projects are also considered in the U.S. Army Corps of Engineers’ 
(Corps’) Lower Snake River Juvenile Salmon Migration Feasibility Report and Environmental 
Impact Statement (Corps 2002).   

The release of hatchery-reared fish has a wide range of possible effects on fisheries and the biota.  
In 1996, a FPEIS addressing artificial propagation of salmon and steelhead in the Columbia River 
was issued (Columbia Basin Fish and Wildlife Authority [CBFWA] 1996).  Many EISs have been 
prepared by the USDA Forest Service on timber harvest actions, which may indirectly affect the 
fisheries considered in this FPEIS. 

1.6 Scoping 
The formal scoping period opened with the publication of the Notice of Intent (NOI) (62 FR 3873, 
January 27, 1997) to develop a comprehensive FPEIS to analyze environmental effects of Pacific 
salmon fisheries in three jurisdictions (i.e., Southeast Alaska; the Washington, Oregon, and 
California coast; and the Columbia River basin).  The NOI stated: 

As a result of [Ramsey v. Kantor], and because of the complex management regimes governing 
Pacific salmon fisheries, NMFS has determined that an EIS that covers all the salmon fisheries 
affecting both the listed and proposed salmonids is the most appropriate means to provide full 
analysis and consideration of the environmental effects of these fisheries.  

NMFS held five scoping meetings to provide an opportunity for public input into the range of 
actions, alternatives, and impacts that the EIS should consider.  Four of the five scoping meetings 
were announced in the FRN.  The Federal Register Notice announced meetings were held on the 
following dates in the following locations: February 3 in Portland, Oregon; February 4 in Boise, 
Idaho; February 5 in Seattle, Washington; and February 18 in Santa Rosa, California.  One 
additional meeting was held in Sitka, Alaska, on March 20, 1997, to provide more opportunity for 
comment from the Alaska region.  NMFS received 17 public testimonies at these scoping meetings, 
along with an additional 19 written comments.  Statements or written comments were received from 
individuals representing themselves; state, federal, and Tribal management agencies; sport fishing 
and conservation groups; electrical rate payers and industrial users; and commercial fishing 
associations.  Written comments and summaries of the scoping meetings are available in the 
planning record. 
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Topics identified during scoping included the following: 

• Defining the action  

• Developing the purpose and need for the FPEIS 

• Taking a broad approach to define the need for action and in scoping the alternatives and their 
effects 

• Limiting the action and alternatives considered to NMFS’ regulatory authority 

• Assuring that adequate public involvement occurs and that the FPEIS is clearly written for all 
to understand 

• Selecting the proper methods for estimating salmon stock populations and the effects on them 

• Describing decision-making authority and coordination between NMFS, other federal agencies, 
state agencies, and Tribes; and compliance with various regulations, plans, management 
agreements, guidelines, court decisions, and other applicable requirements 

• Concern over the geographic area being evaluated, including the Columbia and Snake rivers 
and tributaries and cumulative effects to all of the fisheries 

• Identifying other agency actions and programs, factors, and other secondary effects that affect 
salmon stocks and the potential success of the alternatives evaluated 

• Effects of alternatives on Tribal-Treaty-secured, fishing rights 

• The direct and cumulative historical, economic, and social effects of reduced stocks and 
restrictions of commercial harvests on communities 

All comments received during the scoping process were reviewed and considered for inclusion in 
this FPEIS (Appendix G). Comments relevant to the alternatives are further discussed in Chapter 2. 
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2.1 Introduction 
NEPA requires consideration of alternatives that 
address important issues identified during the 
scoping process.  This chapter describes and 
compares three programmatic alternatives for 
managing the Pacific salmon resource, including 
the No-Action Alternative, for three 
management areas (i.e., Southeast Alaska, 
Pacific Coast, and Columbia River basin).  The 
discussion of alternatives is the foundation of the 
NEPA process (40 CFR 1502.14).  

NMFS’ review of annual fishery management 
plans and management agreements responds to 
interrelated actions by numerous agencies.  As 
part of its review of annual fishery plans, NMFS 
may suggest or require changes to a 
management plan if it does not adequately 
address conservation goals, socioeconomic 
factors, treaty rights, trust responsibilities, or 
commitments related to the Pacific Salmon 
Treaty through its authorities related to the MSA  

or ESA.  This FPEIS analyzes the physical, biological, and human effects of proposed alternatives for 
salmon fisheries management, which may be considered or recommended by NMFS as part of its annual 
review process and implemented by the State and other agencies responsible for managing the fisheries.   
As discussed in Chapter 1, this FPEIS is not intended to explore NMFS’ jeopardy determinations.  The 
FPEIS, therefore, considers only alternatives consistent with jeopardy standards NMFS established in 
previous consultations and biological opinions (i.e., the proposed alternatives would not jeopardize listed 
species of salmon). 

The alternatives considered and analyzed in this FPEIS were formulated based on scoping comments and 
scientific information in a manner consistent with NEPA guidelines.  Alternatives considered but 
eliminated from detailed study are also presented and discussed along with the rationale for exclusion.  
Status quo management (i.e., the current management scheme) is considered Alternative 1-No-Action and 
is the baseline against which the environmental, social, economic, and other aspects of the action 
alternatives are compared.  Effects associated with each alternative compared to Alternative 1 are 
presented in Chapter 4.  The cumulative effects on the biological and human environment of these 
actions, when combined with other related actions, are also presented in Chapter 4. 
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2.1.1 Discussion of Fishery Management Measures 
In general, fisheries are managed to meet conservation and socioeconomic objectives.  
Management measures are the tools used to help fisheries meet those objectives and are 
described below: 

Quota management-where catches are monitored and fishing is closed when a pre-
established quota has been reached, quota management can provide a more certain means for 
limiting harvest in ocean fisheries.  A disadvantage to this approach is the inability of 
commercial anglers, anglers, and fishing-related businesses to plan operations because they 
do not know with certainty the timing or duration of seasons. 

Season management-Based on estimates of the harvest that may be achieved by a given 
fleet of anglers over a given amount of time and the expected return of fish to an area, 
managers set opening and closing dates for a fishery.  The season is not limited by actual 
harvest, but by these opening and closing dates.  When the spawning escapement of a 
particular run or runs can be directly observed or estimated during the course of the fishing 
season, and when fisheries are geographically and temporally concentrated, season 
management can provide a relatively reliable means for limiting fisheries to achieve 
conservation objectives.  For runs taken in ocean fishing areas, this is seldom the case.  In 
Columbia River fisheries, escapement can often be directly observed or estimated as fish 
transit dams, and season opening and closing dates can be adjusted. 

Time/area management-Time/area management combines temporal and geographic 
restrictions.  Openings and closures depend on the migratory timing and routes of different 
stocks.  For instance, in a year when the coastal coho run is expected to be small, an area of 
the Oregon coast may be open in May and June when chinook are abundant, but closed in 
July when coho are more abundant.  Time-area management is the mainstay of management 
measures used under Alternative 1 for the Pacific Coast and Columbia River. 

Size limits-Size limits are usually applied in salmon fisheries to protect juvenile fish in a 
population, but may respond to a socioeconomic or aesthetic preference for harvesting larger 
fish.  Size limits may or may not provide a conservation benefit. 

Gear restrictions-Gear restrictions proscribe the general type of gear that can be used in an 
area for particular classes of anglers.  Only hook-and line gear can be used for commercial 
and sport salmon fishing in ocean areas off California, Oregon, and Washington and in the 
EEZ off Southeast Alaska.  The number of lines and lures that can be used by commercial 
fishers is also limited, although the number varies by area.  Anglers can typically use only 
one line.  Non-Tribal commercial fishermen in the Columbia River are limited to the use of 
gillnets.  Other gear types used historically for commercial fishing, including traps, fish 
wheels, seines, and other devices, were prohibited by legislation in place by the mid-1900s.  
Restricting harvest methods to gillnets favored a distribution of harvest among a larger 
number of lower-volume harvesters as opposed to the concentration of harvest that occurred 
when traps and fish wheels took a larger portion of the harvest.  Tribal fishermen can use a 
variety of gear, including gillnets, weirs, hook-and-line, spears, and other types.  The species 
or size composition of hook-and-line catches may be influenced by regulating the type, size, 
and depth at which lures are fished.  The size of gillnet mesh may be regulated to target one 
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species or size of fish.  Hook size or type (barbed or barbless, circle other style) may be 
regulated to increase survival of released fish. 

License requirements and fleet limits-Catch can be limited by controlling the size of the 
fleet through licensing and limited entry programs.  Most jurisdictions limit the fleet size 
through various kinds of permit programs.  Licensing fees help pay management costs, but 
also place at least a minimum cost on continued participation in a fishery.  This may 
encourage marginal participants to drop out of a fishery. 

Each of the three management areas use these measures, either alone or more often in 
combination, to provide the opportunity to catch harvestable fish within the limits set for 
conservation. 

Because of the highly migratory nature of salmon, some stocks are caught in mixed-stock 
fisheries at great distances from natal streams.  These fisheries affect a more complex mix of 
stocks, and, because of their timing and distance from terminal areas, they are most often 
managed based on preseason estimates of abundance and stock composition.  Quotas and 
other management measures are designed to balance the desire for opportunity and relatively 
stable fisheries against the relative uncertainty about the status of the affected stocks. 

Fisheries closer to the terminal areas affect fewer stocks and, because of their location, can 
often be shaped inseason according to real-time information about the status of the returning 
stocks.  Catches in more terminal fisheries tend to be more variable as they are restrained in 
low-run years to meet conservation objectives but can be more aggressive when runs are up.  
All of the available management measures are used, in various combinations, to deal with 
the unique circumstances of each fishery. 

2.2 Alternatives Considered for Detailed Analysis 
The alternatives considered for analysis were developed by NMFS and cooperating agencies, as well 
as from oral and written public comment. 

To reiterate, the federal action and the proposed alternatives address the review of annual fishery 
management plans that formulate management measures, not framework fisheries plans such as the 
Pacific Coast Salmon Plan, which set conservation objectives.  Although alternatives consisting of 
different conservation objectives were not considered, the ability of alternatives to meet conservation 
objectives under a range of environmental  conditions that are represented by comparing two 
baselines was considered as part of the effects analysis.1 

The criteria applied in narrowing the range of alternatives included: 

1. Relevance to the Action-Does the alternative characterize a management measure that could be 
promulgated by one of the three jurisdictions and thus be subject to NMFS review, or does it 
characterize a management approach that might be recommended or required by NMFS as part 
of its consultation? 

                                                 
1 More rigorous use of escapement goal management may aid NMFS recovery efforts for some listed species and is discussed in 
Chapter 4.  Because the federal action concerns the ability of fishery management plans to meet conservation objectives 
determined by NMFS to be sufficient for meeting ESA jeopardy or recovery standards, and because NMFS has approved 
conservation objectives based on harvest rate management, modifying these management objectives was considered to be beyond 
the scope of this FPEIS and are not, therefore, considered further. 
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2. Redundancy-Is the primary characteristic of the alternative contained in another, broader 
alternative? 

3. Environmental Considerations-Could the alternative effectively address conservation mandates 
of the subject jurisdictions?  Could the alternative effectively address conservation concerns of 
the ESA?  Alternatives whose primary effect was likely to increase direct effects (i.e., short-
term) on stocks of concern were eliminated. 

4. Technical Feasibility-Is there evidence or compelling reason to expect that the alternative 
approach is technically feasible? 

5. Economic Feasibility-Does the alternative (effectively) address the underlying socioeconomic 
mandates of the subject jurisdictions? Alternatives were not eliminated solely on the basis of 
economic considerations, but economic feasibility was taken into consideration with other 
criteria. 

For each jurisdiction, a No Incidental Take Alternative (Alternative 3) is considered.  In practice, 
there is an unlimited range of additional alternatives that consider incremental reductions in harvest 
(e.g., quotas or time/area restrictions) that could be implemented through a variety of management 
controls.  To limit the number of alternatives considered, while still accurately describing the range 
of possible effects on the environment, it was expedient to rely on the No Incidental Take 
Alternative to define the outside range of effects.  Alternative 3 provides an upper-bound estimate of 
the decrease in fisheries-related mortality and socioeconomic effects.  It is important to point out that 
Alternative 3, unless necessary for reasons of conservation, is inconsistent with other legal mandates 
and policies related to treaty Tribal fishing rights and wise use directives.  Existing case law 
provides that treaty Tribal fishing can be limited for conservation but only if the associated legal 
standards are first met.  Other legal mandates and policies, including those contained in the 
Magnuson-Stevens Act, require that the affected fisheries be managed to achieve optimum yield on a 
continuing basis.  The generic No Incidental Take Alternative considered in this FPEIS is 
inconsistent with these mandates and policies unless consistent with conservation requirements, but 
nonetheless serves to define the end point of a continuum of reduced effects on fisheries and how 
those affect the human, physical, and biological environments. 

2.2.1 Southeast Alaska  
The Southeast Alaska chinook harvest is currently managed based on an annual, all-gear 
catch quota established by the United States and Canada through the Pacific Salmon 
Commission.  The quota is defined as part of the 1999 revision of Annex IV to the Pacific 
Salmon Treaty and specifies a variable allowable catch of treaty chinook based on an annual 
estimated abundance index of chinook salmon available to the Southeast Alaska troll 
fishery.  In Alaska, the term “treaty chinook” means the total catch of chinook by all 
fisheries, less an allowance for the catch of Alaska hatchery production in excess of base 
period levels (termed “hatchery add-on”) and less the estimated harvest of certain Alaska-
origin wild stocks in excess of the harvest observed during the base period (termed “terminal 
exclusion”).  The allowable catch of treaty chinook does not include additional catches of 
Alaskan hatchery chinook salmon.  The Alaska Board of Fisheries sets the allocation of the 
total allowable catch among gear types (troll, net, and sport.  The set and drift gillnet 
fisheries are limited to 8,600 treaty chinook salmon, while the purse seine fishery is limited 
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to 4.3 percent of the all-gear quota.  Of the treaty chinook remaining, 80 percent goes to the 
troll fishery and 20 percent to the sport fishery. 

In all Southeast Alaska net fisheries, chinook are taken incidentally when other species are 
targeted.  Set nets have the smallest effect of the three main types of net fisheries.  They 
harvest primarily sockeye and coho, and are allowed a maximum incidental chinook take of 
1,000 fish each year.  Drift gillnets generally target sockeye and chum salmon and averaged 
2.7 million salmon catch annually from 1960 to 1998.  They are allocated an annual 
incidental harvest of 7,600 chinook.  Purse seiners harvest 70 to 90 percent of all salmon 
caught in Southeast Alaska commercial fisheries.  Pink salmon are the target species, all 
other species are generally harvested incidentally.  Chinook account for less than 1 percent 
of the total purse seine salmon harvest. 

The Southeast Alaska troll fishery is historically broken into two seasons:  the winter troll 
season from October to April and the summer troll season, in which the majority of the 
chinook catch occurs.  The number of treaty chinook available to the summer fishery is 
equal to the total troll quota less the winter season catch.  In recent years, the summer 
fishery has opened on July 1 and has been open for a fixed number of days (usually 5 to  
7 days) before the first closure.  The management objective of the first opener is to harvest 
70 percent of the total summer troll quota.  After the closure, an inseason estimate of the 
abundance index is made based primarily on catch rates during the first opener.  Allowable 
catch may be adjusted based on this inseason estimate.   The fishery reopens in August for 
both chinook and coho, and the remainder of the quota is taken.  During the second chinook 
season (August), areas of high chinook abundance are closed unless fewer than 30 percent of 
the total remaining allowable harvest was taken during the first open period.   

The Southeast Alaska chinook sport fishery is managed to achieve a catch of 20 percent of 
the total allowable catch after subtraction of the allowable net harvests.  Daily and annual 
catch limits are established each year based on the preseason estimate of the chinook 
abundance index.  At lower abundances, special restrictions for charter vessels may be used 
as needed, including reduced bag and possession limits, prohibiting down riggers, and 
nonretention by charter boat fishers.  The sport fishery management objectives are to attain 
the allocated harvest of chinook, allow uninterrupted sport fishing in salt waters for king 
salmon without exceeding the harvest ceiling, minimize restrictions on resident anglers not 
fishing from a charter boat, and to provide stability to the sport fishery by eliminating 
inseason regulatory changes other than for conservation proposes.  To that end, inseason 
adjustments to the sport fishery catch and bag limits are not allowed.     

The requirements of the Pacific Salmon Treaty are pivotal to management of the Southeast 
Alaska fishery and to conservation of listed and unlisted chinook stocks.  Recent revisions to 
Annex IV of the Pacific Salmon Treaty result in an overall reduction in effects on listed 
chinook stocks.  After reviewing the 1999 Pacific Salmon Treaty Agreement, NMFS 
concluded that it posed “no jeopardy” to listed chinook ESUs (NMFS 2000a). 

2.2.1.1 Alternative 1-No Action  
Alternative 1 is the approach used most recently by ADF&G to avoid harvest of salmon 
from listed ESUs, to achieve sustainable harvests of targeted chinook stocks in accordance 
with the Pacific Salmon Treaty, and to fulfill requirements mandated by the Alaska Board of 
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Fisheries for allocating harvest among troll, net, and sport fisheries (NMFS 1997a).  The 
most relevant features of this alternative include management measures intended to conserve 
chinook stocks, including those from listed ESUs.  These management measures are: 

1. An overall harvest quota for chinook that is set annually in relation to estimated total 
abundance of chinook in the Southeast Alaska fishery.  The harvest quota is derived 
from requirements of the Pacific Salmon Treaty. 

2. A prohibition on retaining chinook during specified periods of the general summer 
commercial troll season, known as chinook nonretention (CNR) fisheries. 

3. Closure of certain areas known to have high concentrations of chinook during the CNR 
fisheries. 

Other management measures for troll fisheries include:  

• Regulations on the size of fish that can be retained (greater than or equal to 28 inches for 
chinook) 

• The type of gear that can be used (hook-and-line) 

• Season and area constraints in addition to those noted above.   
Management measures for sport fisheries, and purse seine, gillnet, or other gear types would 
not be affected under Alternative 1.  Descriptions of these fisheries and their management 
measures are in Chapter 3 and in the 1997 EA (NMFS 1997a).  Pacific Salmon Treaty 
quotas are relevant to these fisheries because the combined harvest of all gear types cannot 
exceed the Pacific Salmon Treaty specified quota. 

Management measures specific to Alternative 1 are as follows: 

1. Chinook Harvest Quota:  The Pacific Salmon Treaty quota sets the overall limit on 
harvest of chinook (excluding most Alaska hatchery stocks and some terminal 
exclusions from Southeast Alaska quota) and, by extension, limits take of chinook from 
listed ESUs, which are present in the treaty fisheries.  The harvest quota is defined as 
part of Annex IV of the 1999 Pacific Salmon Treaty Agreement between Canada and the 
United States.  It stipulates a variable harvest rate based on the estimated abundance of 
chinook in the fishing areas.2  The average allowable chinook harvests for the two 
baselines (1988 to 1993 and 1994 to 1997) used in the analysis were 158,000 for the 
baseline reflecting years of lower chinook abundance (Baseline 1), and 281,000 for the 
higher chinook abundance baseline (Baseline 2).3  [Note:  For purposes of analysis, 
provisions of the Treaty were applied to abundance levels observed during the two 
baselines.  As a result, the modeled catch levels do not compare directly to actual 
catches.]  

2. Chinook Nonretention Fishery:  The chinook quota year for the troll fishery begins 
October 1 to ensure a winter troll fishery that is vital to the small communities.  The 

                                                 
2 Abundance and allowable harvest would be determined based on pre-season forecasts, in-season estimates, or both.  Harvest 
rates are set according to an index calculated relative to the average estimated abundance of legal size chinook in fisheries waters 
between 1979 and 1982.  A detailed description of methods is contained in Pacific Salmon Commission (PSC) 1995 and 1996 
Annual Report (1999a). 
3 Because abundances in future years are unknown, the analysis of effects contained in Chapter 4 is based on a retrospective 
calculation. 
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management plan calls for a delay from the traditional start of October 1 to October 11 
to slow the catch rate.  The season closes when either 45,000 fish are harvested or on 
April 14 to ensure fish are available for the spring and summer fisheries; this was 
instituted to minimize the CNR days during the summer season.  The spring fisheries, 
open April 15 through June 30, are intensively managed to maximize the harvest of 
Alaska hatchery-produced chinook in terminal areas.  Fishing time is regulated by the 
percentage of Alaska hatchery-produced chinook in the catch of each terminal fishery.  
This minimizes the harvest of treaty quota fish and provides for the largest carryover of 
treaty fish into the summer fishery.  The summer fishery begins July 1 with the goal of 
harvesting 70 percent of the remaining troll quota.  The areas of high abundance are 
open to provide a historic fishery and to provide a means of obtaining an inseason 
measurement of abundance that is consistent with that obtained by the fishery in 1980.  
ADF&G announces a closure of the chinook retention fishery when data indicate that 
the 70 percent is harvested and initiates the period of CNR fishing.  All vessels must 
offload chinook salmon before resuming fishing and before the areas of high abundance 
are closed.  Following any management action for coho salmon, the chinook retention 
fishery is re-opened with the areas of high abundance closed.  The ADF&G announces a 
closure when data indicate that the remaining quota is taken.  All vessels must again 
offload chinook salmon before resuming fishing.  Chinook nonretention is again in 
effect with the areas of high abundance closed.   

CNR fisheries allow commercial trollers to harvest coho salmon (and to a limited extent, 
pink, chum, and sockeye salmon) that are abundant during that time and that constitute a 
majority of the trollers’ harvest.  An estimated 21 percent of the legal-size chinook 
hooked and brought to boat in these fisheries die before or after being released (PSC 
1997), thus listed chinook are still subject to incidental take and mortality.4  Because this 
is a directed coho fishery closure of chinook high abundance areas and CNR provisions 
are designed to minimize the bycatch of chinook. 

3. Area Closures:  To reduce incidental mortality of chinook during the coho-directed 
fishery, areas known to have high abundances of chinook during those times are closed.  
In general, these are areas adjacent to the westward shores of the Southeast Alaskan 
Archipelago out to 1 nautical mile, including Yakobi Island, Kruzoff Island, and 
Baranof Island.  Waters of the Fairweather Banks and other waters in the Dixon 
Entrance area are also closed.  These areas correspond with the southward migration 
routes of chinook stocks from British Columbia, Puget Sound, and the Columbia River. 

4. Gear Restrictions:  There are no gear restrictions other than those that normally apply in 
the troll fishery.  

2.2.1.2 Alternative 2-Reduce Chinook Nonretention Fisheries 
The objective of Alternative 2 is to minimize incidental mortalities of chinook salmon that 
would occur under Alternative 1 by reducing CNR fisheries to the maximum extent possible 
during the summer season troll fishery.  Management actions would be taken either 

                                                 
4 This is not counted as part of the allowable harvest, but is considered as part of the total stock-specific mortality estimates for the 
fisheries when NMFS reviews the Southeast Alaska troll fisheries management plan. 
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individually or in combination to slow chinook catch rates so that the summer season fishery 
could continue without resorting to periods of CNR fishing. 

1. An overall harvest quota for chinook would be determined in the same manner as under 
Alternative 1. 

2. Management measures would be used during the summer troll fishery to slow chinook 
catch rates sufficiently to reduce and ideally eliminate the need for CNR fishing.  If 
necessary, CNR fisheries would be allowed to provide access to harvestable coho. 

3. Allocation and management provisions related to the winter and spring season troll 
fisheries would remain unchanged.  Provisions related to sport fisheries, purse seine, 
gillnet, or other gear types would also remain unchanged. 

In most respects, management under Alternative 2 would be the same as under 
Alternative 1.  Harvest quotas for chinook and coho would be the same.  Regulations for 
winter and spring chinook troll fisheries and summer season sport and net fisheries would be 
unchanged from Alternative 1.  However, management actions would be taken to slow the 
catch rate of chinook and to eliminate the need for CNR fisheries with resulting changes in 
season structure (Table 2.2.1).  Those actions include the following:  

1. Seasons/Fisheries: The summer season would begin July 1, although a delay in the 
initial opening would be one of the optional management measures used for reducing 
chinook catch rates.  If necessary, opening and closing dates for chinook salmon 
retention would be adjusted inseason based on observed harvest rates of chinook, and 
directed coho fishing would be allowed with CNR fishing to provide access to 
harvestable coho. 

2. Area Closures:  Areas of high chinook abundance referred to under Alternative 1 may be 
closed to decrease chinook catch rates; closures would be adjusted inseason as 
necessary. 

Table 2.2-1. Examples of season structure for the Southeast Alaska troll salmon fishery under 
Alternatives 1 and 2. 

Relative 
Abundance Alternative 

Season Description by  
Statistical Week 

Allowable Chinook 
Harvest 

Coho 
Harvest 

1 1-30 Chinook-Directed (closures as necessary) 
31-39 Coho-Directed/CNR 
40-52 Chinook-Directed 

281,000 1.6 million Higher Chinook/ 
Lower Coho  
 

2 1-28 Chinook-Directed 
28-39 Coho-Directed/CR 
40-52 Chinook-Directed 

281,000 1.6 million 

1 1-29 Chinook-Directed (closures as necessary) 
29-39 Coho-Directed/CNR 
40-52 Chinook-Directed 

158,000 2.1 million Lower Chinook/ 
Higher Coho 

2 1-26 Chinook-Directed 
27-40 Coho-Directed/CR 
41-52 Chinook-Directed 

158,000 2.1 million 

Notes: 
CR = Chinook Retention  CNR = Chinook Nonretention 
The statistical week system refers to the sequence of weeks in the year beginning with January 1. 
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3. Gear Restrictions/Other:  Gear restrictions, in addition to those that would apply to the 
troll fishery under Alternative 1, may also be used to decrease chinook catch rates and 
would be adjusted inseason, as necessary, to meet management objectives; however, 
NMFS is not currently aware of gear-related restrictions that could be used to target 
coho. 

2.2.1.3 Alternative 3-No Incidental Take 
The best available science indicates that listed Snake River fall chinook are encountered in 
fisheries throughout Southeast Alaska (Pacific States Marine Fisheries Commission 
[PSMFC] 1997).  To eliminate incidental take of Snake River fall chinook, it might be 
necessary to close all fisheries that target chinook or have a substantial chinook bycatch. 

Under Alternative 3, all commercial troll and recreational salmon fisheries, with the 
exception of terminal area “experimental” fisheries targeting Alaska hatchery runs, would be 
closed in state and EEZ waters throughout the year.  Gillnet and purse seine fisheries 
directed at sockeye, pink, chum, and coho would remain open.  Incidental take of listed 
chinook in these fisheries is thought to be minimal (NMFS 1997a). 

2.2.2 Pacific Coast  

2.2.2.1 Alternative 1-No Action 
Commercial and recreational ocean salmon fisheries in Pacific Coast waters harvest 
primarily chinook and coho salmon by means of hook-and-line gear and occur from the 
coastline to approximately 25 miles offshore between the U.S.-Canada Border and Point 
Conception, California.   

As stated in Chapter 1, framework management plans establish conservation objectives for 
different species in different geographic areas, and annual fishery management plans specify 
management measures (regulations) for fisheries to meet these objectives.5  

Conservation objectives most relevant to the analysis of environmental consequences 
include: 

1. Reducing Snake River fall chinook mortality by 30 percent from the 1988-1993 baseline 
(Baseline 1). 

2. Continuing the 3 percent exploitation rate (approximately) on the Puget Sound chinook 
ESU. 

3. Meeting or exceeding requirements for exploitation rates on Oregon Coastal Natural 
(OCN) coho specified in Amendment 13 to the Pacific Coast Salmon Plan (NMFS 
1999c) (20 percent exploitation in higher abundance periods [Baseline 1] and 13 percent 
in lower abundance periods [Baseline 2]). 

4. Continuing the 5 percent  (approximately) exploitation rate on Coastal and Puget Sound 
wild coho stocks. 

                                                 
5  In some cases, the stock groups are identical to ESUs identified by NMFS.  In other cases, a stock may be included in an ESU or 
vice versa. 
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5. Meeting inriver escapement goals for Klamath chinook (equivalent to approximately 11 
percent ocean exploitation rate). 

6. Meeting the goal for a 31 percent increase in cohort replacement for the Sacramento 
River Winter-run ESU. 

Depending on stock distribution and abundance and management measures used, a specific 
conservation objective may be a primary or secondary constraint, or may not be a constraint 
in a given fishery management area (FMA).  Predominant management constraints for 
FMAs are summarized in Table 2.2-2.  All current Council conservation objectives are 
shown in Appendix A.   

Table 2.2-2. Specifications for management measures. 
 Commercial  Sport 

FMA 
Gear 
Regs Target Species Retained1/ 

Gear 
Regs Target 

Species 
Retained1/ 

Alternative 1 
   Chinook Coho   Chinook Coho 

North of Falcon 1, 2 Chinook H,W No 1 Both H,W H,W 
Falcon-KMZ 1, 2 Chinook H, W No 1 Both H, W H, W 
KMZ 1, 2 Chinook H, W No 1 Chinook H, W No 
South of KMZ 1, 2 Chinook H, W No 1 Chinook H, W No 

Alternative 2 
   Chinook Coho   Chinook Coho 

North of Falcon 1, 2 Chinook H H 1 Both H H 
Falcon-KMZ 1, 2 Chinook H H 1 Both H H 
KMZ 1, 2 Chinook H No 1 Chinook H No 
South of KMZ 1, 2 Chinook H No 1 Chinook H No 
Notes:  
  Gear Regulations: 1=barbless hooks  2=lines limited to 4.   
  Species Retained: H=hatchery, W=wild.   
   1/ Current minimum size limits for commercial troll chinook (26 inches) and sport chinook (20 inches) pertain.   
  There is no minimum size limit for sport-caught coho. Season openings are determined as part of the effects 
modeling process and are specified in Chapter 4. 

 

Alternative 1 does not include recent regulations prohibiting retention of unmarked 
(naturally spawning) coho in some areas.  Mass-mark selective fisheries are considered 
under Alternative 2 to allow a more focused analysis of this management measure, which 
has only recently been implemented on a limited scale.  NMFS considers use of this 
approach experimental, requiring further evolution and assessment. 

The management measures used under Alternative 1 limit effects on listed ESUs and other 
weak stocks by setting quota or season limits.  Effects on listed ESUs can also be avoided by 
manipulating season timing, open areas, gear, or sometimes by requiring the release of all 
fish of the same (taxonomic) species, as in a CNR fishery.  The economic efficiency of these 
approaches is limited by the inability to distinguish, within (taxonomic) species, a particular 
stock or ESU and the associated discard of fish from relatively healthy stocks.  The 
effectiveness of these approaches for meeting ESA or other management goals is often 
difficult to evaluate because spatial/temporal distribution of stocks is variable and not fully 
known; therefore, the harvest rate of a particular stock (especially wild stocks) is also not 
fully known.  When regulations are established based on the highest expected encounter of 
non-target or listed stocks, fisheries are constrained.  If encounter rates of weak or protected 
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stocks are under estimated in the regulatory assumptions, conservation goals may be 
compromised (Council 1999a). 

Alternative 1 represents the approach currently being used in Council annual fishery 
management plans (see Council 1999a for a detailed discussion of management objectives 
and measures).6  For this FPEIS the management measures of concern are those that intend 
to limit the incidental take of fish from at least three chinook ESUs and three coho ESUs, as 
well as other weak stocks that are as yet unlisted (Table 2.2-2).  These management 
measures include: 

1. Quota restrictions that limit harvest (and by extension, incidental take of listed stocks) 
according to catches achieved as opposed to seasons limited by time. 

2. Time and area closures to reduce the harvest on listed chinook or coho ESUs or other 
stocks for which there are conservation constraints. 

3. Species-directed fisheries including chinook-directed/coho nonretention fisheries in 
California and Oregon, and CNR or coho nonretention fisheries in Washington. 

4. Gear restrictions to reduce encounters of non-target salmon species in species-directed 
fisheries and to reduce mortality of non-target species released in species-directed 
fisheries. 

In general, management measures are applied with reference to management areas  
(i.e., FMAs), which in turn are established with regard to fishery areas.  Management areas 
are also established with regard to the origin of stocks, likely migration routes, and, thus, 
interception in fisheries.  Fishery management areas used to specify proposed Pacific Coast 
alternatives are:   

• North of Cape Falcon, Oregon  

• Cape Falcon-Klamath Management Zone (Cape Falcon-KMZ)  

• KMZ 

• South of the KMZ   
Locations of the FMAs are shown in Chapter 3, Section 3.3.3.1. 

2.2.2.2 Alternative 2-Mark-Selective Fisheries 
Hatchery-reared salmon constitute the majority of chinook and coho present in Council 
management areas.  Applying a visible, external mark on hatchery-reared salmon provides a 
means to increase harvest of hatchery stocks while minimizing harvests of natural stocks, 
including listed ESUs.  Mark-selective fisheries reduce fishery effects when mortality from 
the harvest and release of unmarked fish is less than the direct mortality in a fishery where 
all fish caught are harvested.  Incidental mortality depends on the frequency with which non-
targeted fish are encountered and the capture-and-release mortality rate (Council 1999b).  

                                                 
6 The Council is responsible for managing EEZ fisheries, but setting regulations for the EEZ is accomplished through consultation 
with state and Tribal fishery managers and takes into account Indian and non-Indian commercial fisheries and recreational 
fisheries in Puget Sound, Grays Harbor, Willapa Bay, the Columbia River, San Francisco Bay, the Quinault, Queets, Hoh, and 
Quillayute rivers on Washington’s coast, numerous Oregon streams, and the Klamath River in northern California, as well as 
fisheries in Alaska and British Columbia. 
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Requiring unmarked fish to be released reduces harvest efficiency and results in waste 
associated with the captured and released fish that die.  Mark-selective fisheries have been 
used on a limited basis in Council-managed fisheries since 1999.7 

Most management measures under Alternative 2 would be similar to those under Alternative 
1 except for the following: 

1. Rather than regulate fisheries with time/area closures and (taxonomic) species-selective 
harvest, fisheries would be managed to selectively harvest hatchery-reared fish.  

2. State, federal, and Tribal agencies would mark the hatchery-produced chinook and coho 
salmon intended for harvest with an external mark that could be recognized by 
fishermen.  Unmarked chinook and coho, including those from naturally spawning 
populations in listed ESUs, would be released by anglers and commercial fishermen. 

Under Alternative 2 two options are considered that distinguish how the conservation 
benefits of mark-selective fisheries may be used. Option A, representing a less restrictive 
application of mark-selective fisheries, would maximize the duration of sport fishing 
seasons and the value of commercial harvest while still meeting conservation objectives.  
Option B, representing a more restrictive application of mark-selective fisheries, would meet 
or exceed conservation objectives while approximating the fishing opportunity possible 
under Alternative 1.  As with Alternative 1, specific management measures for Alternative 2 
would vary by FMA (Table 2.2-2).  

2.2.2.3 Alternative 3-No Incidental Take  
Under Alternative 3, NMFS would not issue an ITP for a proposed fishery management 
plan; however, fish could be available for harvest in inside waters (e.g., Puget Sound, 
Columbia River, San Francisco Bay, and other estuaries).  Promulgating fisheries in these 
areas is under the control of the state and Tribal fishery managers and is subject to review by 
NMFS through a Section 7 or Section 10 consultation.  Alternative 3 would have the 
greatest effect on the human environment because it would eliminate fisheries that have 
been in place and relied upon for decades. 

2.2.3 Columbia River Basin 

2.2.3.1 Alternative 1-No Action 
Salmon and steelhead fishing occurs throughout the Columbia River basin, and listed 
salmon and steelhead stocks may be taken in all mainstem fisheries and in most Columbia 
River basin tributaries.  In tributaries where only listed fish are present, or where listed fish 
predominate, fisheries are generally closed.  The “all-citizens” commercial fisheries occur 
from the river mouth upstream to Bonneville Dam in Management Zones 1-5, and Tribal 

                                                 
7 Regulations requiring the release of wild-spawning (unmarked) steelhead have been commonly applied in freshwater fisheries 
since 1980.  After several years of study, the WDFW and Oregon Department of Fish and Wildlife (ODFW) began mass-marking 
hatchery coho in 1996 by removing the adipose fin; approximately 80 percent of the progeny of the 1999 brood year was marked 
in both agencies.  Oregon currently marks hatchery-reared spring chinook from the Willamette River but has no plan to mark fall 
chinook.  Washington is developing a large-scale mass-marking program for chinook.  California does not have a mass-marking 
program. 
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commercial and ceremonial and subsistence fisheries occur above Bonneville Dam 
(Management Zone 6) and in tributaries throughout the Columbia River basin.  Recreational 
fisheries also occur throughout the Columbia River and its tributaries.  Drift gillnets are used 
in the all-citizens commercial fishery and are also, with set gillnets, used in the Tribal 
commercial fishery.  Hoop nets, dip nets, hook-and-line, and (in one case) spears are used in 
the ceremonial and subsistence fisheries.  Hook-and-line is the only gear type used in 
recreational fisheries. 

Before 2000, fisheries in the Columbia River basin were proposed and managed by the 
States of Oregon, Washington, and Idaho8 and the four member Tribes of the Columbia 
River Intertribal Fish Commission (CRITFC) under the terms of the Columbia River 
Fisheries Management Plan (CRFMP) and associated management agreements.9,10  The 
CRFMP expired by its own terms on December 31, 1998, but was extended by agreement 
among with of the parties through July, 1999.  Since then fisheries have been managed using 
the procedure contained in the CRFMP, and management objectives contained in subsequent 
short-term management agreements that have been considered by NMFS through their 
section 7 consultations.  The management objectives have evolved through time from those 
contained in the CRFMP as a result of recent listings.  Alternative 1 represents a point in 
time in that evolution.  It includes escapement goals, harvest guidelines, management 
measures, harvest sharing and rebuilding requirements, recent NMFS consultations for 
tributary fisheries, and existing harvest guidelines in Columbia River tributaries, which 
represents the approach recently used by the parties to the CRFMP.11  Management 
measures for Columbia River fisheries are summarized in Table 2.2-3.  The management 
measures used to achieve these conservation objectives are intended to limit or avoid capture 
of salmon and steelhead from listed ESUs and unlisted stocks for which there are 
conservation concerns while allowing harvest of stronger stocks.  Unlike Alternative 1 for 
Southeast Alaska and the Pacific Coast, Alternative 1 for the Columbia River basin 
management area is based on observed management measures for the baselines analyzed.12 

                                                 
8 Although Idaho was a party to U.S. v. Oregon, it was not a signatory party to the CRFMP. 
9 In 1996 parties to the CRFMP negotiated management agreements effective until 1998.  The agreements were in partial 
fulfillment of the August 1995 settlement agreement adopted by the U.S. District Court in which the parties agreed to enter into 
discussions regarding the possibility of amending the CRFMP. 
10 Potential management constraints imposed by the 1999 Pacific Salmon Treaty Agreement were considered in the evaluation of 
harvests under Alternative 1.  Biologically based escapement goals have been developed and accepted by the Chinook Technical 
Committee (CTC) for one of the four indicator stocks in the Columbia River (i.e., Lewis River wild chinook [5,790 fish]) (Pacific 
Salmon Commission 1999b; J. Clark, ADF&G, personal communication).  An interim biologically based escapement goal has been 
developed for Upper Columbia summer chinook (interim 90 percent CI goal range: 14,200 to 25,000 fish at Bonneville Dam and 
9,658 to 17,026 fish at Rock Island Dam) but this goal has not been accepted by the CTC and it is not currently used to determine 
whether PST constraints are implemented.  This interim goal is considerably lower than the existing goal at Bonneville Dam 
(80,000 to 90,000 fish) because it is based on current habitat conditions.  Evaluation of fall upriver bright chinook and Deschutes 
River chinook is to be completed by fall 2000.  From 1988 to 1997, the observed escapement levels of Lewis River wild chinook 
exceeded the minimum guidelines established by the Pacific Salmon Treaty (i.e., two consecutive years where escapement was 
below the lower goal).  Escapement levels of Upper summer chinook would have also met PST requirements if the CTC interim 
goal was used as the threshold.  Given the available goals and escapement levels, the PST harvest constraint (40 percent harvest rate 
reduction from 1979 to 1982) would not have been implemented in Columbia River basin fisheries from 1988 to 1997.  
11 Certain provisions of the CRFMP were modified by agreement of the parties to incorporate additional management measures for 
listed species.  There were separate agreements covering the summer season fisheries and fall season fisheries that applied from 
1996 to 1998.  The agreement on spring fisheries was extended through July 1999. 
12 Relatively small numerical adjustments were made for each year to account for more conservative objectives for upriver fall 
chinook and sockeye salmon.  Alternative 1 is derived primarily from the 1996-1998 management agreements that superceded 
portions of the CRFMP. 
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Management measures most directly related to the proposed alternatives include the 
following: 

1. Harvest quotas for commercial and Tribal fisheries 

2. Restrictions on fishing seasons and fishing areas for all fisheries 

3. Gear restrictions, especially on gillnet dimensions. 

4. Species retention prohibitions 

5. Mark-selective sport steelhead fisheries 

Bag limits for sport fisheries and size limits for sport and commercial fisheries are also used.  

Management measures vary by fishery zone and fishery type (e.g., non-Tribal commercial, 
Tribal commercial, Tribal ceremonial and subsistence, and sport).  Management measures 
used under Alternative 1 are shown in Table 2.2-4. 

2.2.3.2 Alternative 2-Live Capture, Selective, and Terminal Fisheries 
Alternative 2 for the Columbia River Basin considers the environmental consequences 
associated with live capture and selective fisheries, as well as the use of terminal area 
fisheries.  As stated earlier, applying a visible, external mark on hatchery-reared salmon 
provides a means to increase harvest of hatchery stocks while minimizing harvests of natural 
stocks, including listed ESUs.  Mark-selective or species-selective fisheries reduce fishery 
effects when mortality from the harvest and release of non-targeted fish is less than the 
direct mortality in a fishery where all fish caught are harvested.  Incidental mortality 
depends on the frequency with which non-targeted fish are encountered and the capture-and-
release mortality rate (Council 1999).  Requiring unmarked fish to be released reduces 
harvest efficiency and results in some waste associated with the captured and released fish 
that die, but may also allow greater access to harvestable fish.  Because harvest rates in 
mixed stock fisheries are limited by weak stock management concerns, hatchery and some 
healthy natural stocks or species will, at times, go unharvested.  In some cases, this surplus 
can be more fully utilized by implementing selective fisheries.  Even so, fish that are surplus 
to escapement needs will often return to terminal areas where they can, at least potentially, 
be targeted in terminal area fisheries.  Alternative 2, therefore, considers the use of live 
capture, selective fisheries and how they may be used in conjunction with terminal fisheries. 

Under Alternative 2, the conservation constraints assumed under Alternative 1 would be the 
same.  Several management measures would be the same as those under Alternative 1 but 
three important changes would be made as follows: 

1. State, federal, and Tribal agencies would mark the hatchery-produced chinook and coho 
salmon intended for harvest with an external mark that could be recognized by 
fishermen.  Unmarked steelhead, chinook, and coho salmon, including those from 
naturally spawning populations in listed ESUs, would be released.   

2. Mixed stock fisheries would be managed primarily to selectively harvest hatchery-
reared fish.  Two options for management are considered.  Under one option, selective 
fisheries in mixed stock areas would be coupled with terminal fisheries in areas where 
incidental harvest of listed ESUs is exceptionally low (e.g., Hanford Reach).  Encounter  
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Table 2.2-3. Specification of management measures for main Columbia River fisheries under Alternative 1. 
Fishery Allowable Gear Time Area Harvest Quota, Bag Limits, Other 

Management Measures for Lower Columbia (Zones 1-5) and Tributaries 
All Citizens 
Commercial 

Drift Gillnet Restrictions 
include length and depth of net 
and size of mesh. 

Fall only Primarily “SAFE” areas Harvest guideline set to achieve all-citizens share of 
CRFMP-mandated incidental mortality of critical stocks. 
Spring, summer, and fall chinook and steelhead all 
managed to specific harvest rate requirements. 

Tribal Ceremonial and 
Subsistence 

Dip net Spring  Willamette Falls   

Recreational  Hook-and-line Limited winter, spring, and fall 
fisheries; summer fisheries in 
mainstem Columbia River mostly 
closed. 

Columbia River and tributaries as 
set by state regulations. 

Size and bag limits; species-selective fisheries.  Also 
subject to same harvest guideline limits as above. 

Management Measures for Mid-Columbia (Zone 6) and Tributaries 
Tribal Ceremonial and 
Subsistence and 
Commercial 

Set gillnet, hoop nets, dip nets, 
hook-and-line. 

Year-round with stock/ tributary 
specific closures set by Tribes and 
state agencies. 

Columbia River mainstem and 
tributaries may use specific area 
restrictions in mainstem to target 
hatchery fish.   

Sockeye, steelhead, summer chinook, spring chinook, 
and fall chinook runs all managed to specific harvest rate 
limits. 

Recreational  Hook-and-line  restrictions 
include number, size, and type 
of lures, bait, and/or hooks, 
number of rods. 

Limited winter, spring, and fall 
fisheries; summer fisheries in 
mainstem Columbia River mostly 
closed. 

Columbia River and tributaries as 
set by state regulations 

Bag limits; species-selective fisheries and mark-selective 
fisheries for steelhead. 

Management Measures for Upper Columbia (above Zone 6) and Tributaries 
Tribal Ceremonial and 
Subsistence or 
Commercial Chinook 
Fishery 

Set gillnet Fall Hanford Reach of Columbia Directed fishery for wild Hanford Reach chinook; other 
salmonids retained; harvest quota set by escapement 
goal. 

Tribal Ceremonial and 
Subsistence or 
Commercial Sockeye 
Fishery 

Closed Closed Closed Closed 

Tribal Ceremonial and 
Subsistence Chinook 
Fishery (Snake River) 

Hoop nets, dip nets, spears, 
hook-and-line 

Based on run timing to terminal 
areas. 

Snake River and tributaries Harvest quotas set by escapement in terminal areas. 

Recreational Hook-and-line restrictions 
include number, size, and type 
of lures, bait, and/or hooks, 
number of rods. 

Limited winter, spring,  and fall 
fisheries; summer fisheries in 
mainstem Columbia mostly closed. 

Columbia River and tributaries as 
set by state regulations. 

Bag limits, species selective fisheries 

Notes:  “SAFE” = selective 
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Table 2.2-4. Specification of management measures for main Columbia River fisheries under Alternative 2. 
Fishery Allowable Gear Time Area Harvest Quota, Bag Limits, Other 

Management Measures for Lower Columbia (Zones 1-5) and Tributaries 
All Citizens Commercial Tangle net, beach seine, trap,  

fish wheel or other live capture 
means 

Fall SAFE areas in Columbia River; 
Gillnets only in “SAFE” areas.   

Mark-selective fishery for hatchery chinook and coho.  
Harvest guideline same as under Alternative 1. 

Tribal Ceremonial and 
Subsistence 

Dip net Spring Willamette Falls   

Recreational  Hook-and-line       Winter, spring, and fall fisheries; most 
summer fisheries remain closed. 

  Mark-selective fishery for hatchery chinook, coho, and 
steelhead; harvest guideline same as under Alternative 1; 
bag limits could be adjusted if effects on wild stocks are low 
enough. 

Management Measures for Mid-Columbia River (Zone 6) 
Tribal Ceremonial and 
Subsistence and 
Commercial 

Tangle nets, hoop nets, dip nets, 
traps, fish wheels or other “live 
capture” gear, hook-and-line 

Year-round with stock/tributary 
specific closures set by Tribes and 
state agencies. 

  Mark-selective fishery for hatchery chinook, coho and 
steelhead.  No directed fishery on sockeye.  Directed 
fisheries possible on hatchery-reared steelhead, and summer 
chinook if incidental mortality on wild run component 
meets  NMFS guidelines. 

Recreational  Hook-and-line restrictions  
include number, size, and type  
of lures, bait, and/or hooks, 
number of rods. 

Winter, spring, and fall fisheries.  Most 
summer fisheries remain closed. 

  Mark-selective fishery for hatchery chinook, coho and 
steelhead.  Harvest guideline same as Status Quo. Bag limits 
could be adjusted if effects on wild stocks are low enough. 

Management Measures for Upper Columbia (Above Zone 6), Snake River, and Tribes 
Tribal Ceremonial and 
Subsistence or 
Commercial Chinook 
Fishery 

Tangle nets, hoop nets, dip nets, 
traps, fish wheels or other live 
capture gear; hook-and-line 

Fall Hanford Reach of Columbia Directed fishery for wild Hanford Reach chinook; harvest 
quota set by escapement goal; unmarked steelhead released. 

Tribal Ceremonial and 
Subsistence or 
Commercial Sockeye 
Fishery 

Tangle nets, hoop nets, dip nets, 
traps, fish wheels or other live 
capture gear; hook-and-line 

  Above Snake River Confluence Directed fishery for wild sockeye salmon originating from 
upper Columbia River tributaries; harvest quota set by 
escapement goal for upper Columbia River. 

Tribal Ceremonial and 
Subsistence Chinook 
Fishery (Snake River and 
Tribs.) 

Live release gear or hook-and- 
line 

  Snake River and Tributaries Mark-selective fishery harvests only marked (hatchery-
reared) chinook and steelhead;  harvest goal set by stock-
specific escapement goal in terminal areas. 

Recreational Hook-and-line restrictions  
include number, size, and type  
of lures, bait, and/or hooks, 
number of rods. 

Winter, spring, and fall fisheries. Snake River and Tributaries Mark-selective fishery for hatchery chinook, coho and 
steelhead; gear restrictions same as the status quo harvest 
guideline set to achieve all-citizens’ share of hatchery-
reared salmon or CRFMP-mandated incidental mortality of 
critical stocks.  Bag limits could be adjusted if effects on 
wild stocks are low enough. 

Notes:  “SAFE” = selective 
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rates are assumed to be the same as under Alternative 1 with all unmarked fish 
released.  Catches in mixed stock areas are therefore reduced with additional wild fish 
accruing to escapement.  Fish in excess of escapement goals for hatchery and healthy 
wild populations are assumed caught in terminal fisheries.  Although tribal 
participation in selective fisheries is discretionary, the analysis assumes the tribes will 
also implement selective fishing methods.  A second option would consider only the 
use of live capture, selective harvest techniques in mixed stock areas.  

3. Gear types for which incidental mortality of released fish is relatively low (e.g., 
modified gillnets, hoop nets, dip nets, beach seines, traps, fish wheels, and hook-and-
line13) would be required for non-Tribal fishermen and recommended for Tribal 
fishermen for areas and times where listed salmon are likely to be encountered.   

As with Alternative 1, application of management measures under Alternative 2 varies by 
fishery zone and fishery (Table 2.2-4). 

2.2.3.3 Alternative 3-No Incidental Take 
Under Alternative 3, NMFS would not issue an incidental take permit for a proposed 
fishery management plan, and fishery-related effects to listed salmon and steelhead stocks 
would be eliminated.  This alternative would result in extensive socioeconomic effects for 
the Columbia River basin region because it would eliminate fisheries that have been in 
place and relied upon for decades. 

2.3 Alternatives Considered but Excluded from Further Analysis 

2.3.1 Alternatives Not Directly Relevant to Actions 
Three alternatives suggested during the scoping process and discussed during the internal 
consultation process are 1) replacement of commercial salmon fisheries with captive 
salmon aquaculture, 2) buyback of commercial fishing permits, and 3) closure of 
hatcheries.  These alternatives were considered outside the scope of this FPEIS because 
they were not relevant to the action (see Section 2.2 to review the evaluation criteria).  

2.3.1.1 Captive Aquaculture 
Captive aquaculture programs (as distinguished from hatchery rearing for fisheries) could 
reduce the need for commercial fisheries.  None of the three jurisdictions regulate, promote, 
or fund captive aquaculture activities; therefore, they would not incorporate captive 
aquaculture projects as part of a fishery management plan.  The development of captive 
aquaculture does have some relevance to the consideration of economic effects.  Reduced 
commercial fishing and the associated reduced income may be offset by fish farms but 
benefits would likely accrue to different sectors (i.e., fish farm income would probably not 
transfer to commercial fishers).  Because fish farms are not within the direct purview of 
federal management, and because the scope of fish-farm development and their resultant 
economic benefits vary to an unknown extent, they are not considered further. 

                                                 
13 Choice would be dictated largely by the gear that is most effective at live capture. 
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2.3.1.2 Fleet Reduction 
States license commercial and charterboat operations for non-American Indians.  Tribes 
separately issue licenses for Tribal fishers.  Washington has a limited entry program that 
caps the number of commercial and charterboat permits, and Alaska has a similar limited 
entry cap for commercial fishers.  By contrast, Oregon and California do not limit the 
number of troll or charterboat permits and are required by state administrative code to make 
a minimum number of permits available.  Management agencies responsible for the 
respective jurisdictions could elect to reduce fishing capacity through retirement or re-
purchase of permits.  NMFS (on behalf of the Secretary of Commerce) could recommend 
fleet reduction to the states.  Several federally funded programs have been implemented 
over the past two decades that reduce fishing capacity by purchasing and retiring 
commercial fishing permits and charterboat fishing permits (see Chapter 3); however, fleet 
reduction requires legislative action by the states and is, therefore, a separate action and not 
a reasonable alternative.  To some extent, analyzing a fleet reduction alternative is 
redundant with the No-Action Alternative because these programs have been recently used 
in the Columbia River basin and Council management areas. 

2.3.1.3 Hatchery Closures 
In Alaska decisions regarding hatchery operations are made by non-profit associations but 
in other areas, states, Tribes, and federal agencies make the decisions.  Operational 
decisions such as closure are made, for the most part, through processes and authorities not 
directly related to the action being considered in this FPEIS; therefore, they are not 
considered further.  Although closure of hatcheries was eliminated as an alternative, it is 
evident that hatchery operations can have substantial effects on listed populations and that 
some of these effects can be amplified by fishery management actions.  Because of these 
effects, the issue of hatchery operations/closures is considered in Chapter 4. 

2.3.2 Other Alternatives Eliminated 
Alternatives that were considered relevant to the action were screened further according to 
the remaining criteria as described in Section 2.2 (i.e., redundancy, consistency with 
conservation objectives, and technical and economic feasibility).  A brief description of 
those other alternatives eliminated from further consideration follows in the sections below 
and are arranged by management area (Southeast Alaska, Pacific Coast, and Columbia 
River basin). 

2.3.2.1 Southeast Alaska 

Curtailing Chinook Fisheries 
Fish from listed salmon stocks comprise a small portion of the Southeast Alaska catch.  
Curtailing chinook fisheries in Southeast Alaska forecloses harvest opportunity on the 
healthy chinook stocks, which comprise the majority of harvest (NMFS 1997a).  The direct 
biological and socioeconomic effects of a chinook fishery closure can be interpreted from 
analysis of the effects of Alternative 3-No Incidental Take. 
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Mark-Selective Fisheries 
Mark-selective fisheries were determined to be economically inefficient and potentially 
wasteful of the biological resource in Southeast Alaska troll salmon fisheries because the 
low proportion of hatchery chinook (less than 50 percent) in the harvest (NMFS 1997a) 
would result in high incidental mortality and low harvest-per-unit-effort. 

Major Gear Changes 
Without the ability to distinguish between wild and hatchery fish, the usefulness of more 
benign capture methods to reduce incidental mortality on wild stocks would be limited to 
(taxonomic) species-selective fisheries (e.g., a CNR fishery, which is a main component of 
Alternative 1-No Action).  Use of alternative gear types in species-selective fisheries and 
the reasons for excluding them from further analysis are summarized in Table 2.3-1.  
Additional comments are provided below: 

Fish traps 
Used extensively in Alaska before the 1950s, fish traps would allow species-selective 
fishing with a relatively low incidental mortality rate.  Historically, fish traps used in 
Southeast Alaska were located along migration routes in inside waters (generally inside and 
among the islands off the coast of Southeast Alaska) or near spawning streams.  Traps 
could be located at some sites adjacent to the open ocean.  Although reinstituting the use of 
fish traps would offer a high potential to reduce mortality of released chinook in a species-
selective fishery, they could cause a large degree of social disruption if they were to replace 
the troll fleet.   

Tangle nets 
Used as an alternative gear type in the Columbia River basin, tangle nets could be fished 
from some troll vessels in Southeast Alaska.  Tangle nets are efficient only where fish are 
highly concentrated because the nets must be retrieved frequently to work properly; 
therefore, they are not a viable gear in the open ocean where fish are more dispersed. 

Purse seine fishing 
A lower mortality rate on released chinook in a species-selective fishery could be achieved 
with purse seine fishing; however, research on mortality with seine gear is limited and 
inconclusive.  The Southeast Alaska purse seine fleet does have the necessary capacity to 
harvest coho migrating to inside waters.  The incidental harvest of chinook could be 
reduced by allocating more coho to the seine fleet, but would displace troll fishermen.   

Relocation of more troll fishing to inside waters to take coho 
With this approach, efficiency of hook-and-line fisheries might decrease because mature 
fish tend to bite less readily after they leave open ocean feeding grounds.  Relocation might 
also compromise the strategy used by ADF&G to manage coho, which relies on harvesting 
a majority of coho in ocean areas where stocks from many spawning streams are mixed.    
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Table 2.3-1. Potential modifications to harvest management for Southeast Alaska fisheries that were 
excluded from further analysis.  

Alternative/Harvest 
Method Type of Fishery Benefits Problems/Unknowns 

Curtail chinook-
directed fisheries 

CNR fisheries 
only 

Allows escapement of all 
wild chinook previously 
taken in troll/sport 
fisheries. 

Unable to utilize chinook from healthy runs;  
possible increase in bycatch mortality. 

Mark-selective, 
hook-and-line, or 
other gear 

Mixed-stock Allows release of wild 
chinook. 

Wild component of chinook run >50 percent 
leading to high incidental mortality and an 
economically inefficient fishery. 

Tangle nets Species selective 
(coho directed) 

Possibly lower catch-and-
release mortality for 
chinook. 

Inefficient in open ocean. 

Fish traps Species selective 
(coho directed) 

Potentially lower capture-
and-release mortality on 
chinook. 

Higher chinook bycatch rates in some locales; 
large degree of social effect;  unable to utilize 
chinook from healthy runs. 

Purse seine Species selective 
(coho directed) 

Possible savings in 
incidental mortality of 
released chinook. 

Perhaps higher contact rate with chinook in near-
shore areas where seining is more efficient; 
mortality rate for seine-caught fish uncertain; 
economic re-allocation to another fleet segment 
socially disruptive. 

Re-direct coho 
harvest to inside 
waters. 

Species selective 
(coho directed) 

Lower chinook encounter 
rate.  

Unable to utilize chinook from healthy runs; 
potentially less efficient for trollers because of 
reduced feeding tendency on part of mature 
coho; potential disruptions to coho mixed-stock 
harvest management strategy. 

 

This strategy has been in place for 20 years and is considered highly successful by 
ADF&G.14  Harvesting in inside waters where runs are separated and high volume fisheries 
such as purse seining or gillnetting occur could lead to overharvest of a particular run 
component.  

2.3.2.2 Pacific Coast 

Major Gear Changes 
A conservation advantage to replacing hook-and-line gear with net gear in commercial 
fisheries would exist in a fishery targeting a single species (or a fishery targeting marked 
fish) if the mortality for the released fish were lower than with hook-and-line gear.  
Although only hook-and-line gear is currently legal,15 Council-managed ocean fisheries 
considered other harvest methods for their potential to reduce take of listed species (e.g., 
changing commercial gear from hook-and-line to purse seines, gillnets, tangle nets, or 
traps).  Ultimately, these alternative harvest methods were rejected because 1) a review of 
the literature suggested mortality rates for gillnets is much higher than for hook-and-line 

                                                 
14  Since 1980 this management strategy has resulted in an average 41 percent exploitation rate for coho in the troll fishery.  
Many of the drift gillnet fisheries are located in areas of large populations of coho salmon and have directed fisheries on stocks 
that are managed for escapement goals.  Since 1980 escapement goals for the indexed rivers have been achieved 87 percent of the 
time (personal communication, Dave Gaudet, ADF&G, April 24, 2000). 
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gear, 2) tangle nets likely have a lower mortality rate than gillnets, and 3) the mortality rate 
for purse seines is not known with certainty.  Alternative gear considered for Pacific Coast 
fisheries and the reasons for excluding them from further analysis are summarized in Table 
2.3-2.  Additional comments are provided below.  

Fish Traps 
While likely to afford the lowest mortality for non-target species, trap fisheries use relies on 
intercepting fish whose migratory path is concentrated by shore or bottom topography.  A 
technology for open-ocean applications has not been developed.  

Tangle Nets 
Although they might be more readily fished from boats the size of those currently used in 
the troll fleet, tangle nets were rejected because it is unlikely they could be fished at depths 
deep enough to take chinook.  Their effectiveness relies on fish being relatively 
concentrated and on the ability to frequently retrieve the net before fish escape from it, 
conditions which probably could not be met in the ocean.  Tangle netting also has the same 
economic shortcomings as purse seining (i.e., profitable ocean harvesting operations rely 
on higher-priced chinook in the harvest, and a gear capable only of targeting coho is not 
economically viable). 

Purse Seine Fishing 
While effective for coho in some major migration corridors, purse seining would likely be 
ineffective for chinook in most offshore areas because this species travels and feeds deeper 
than traditional seine gear can be fished.  While purse seining for coho might be more 
operationally feasible than for chinook, it is probably economically infeasible because of 
the relatively low ex-vessel price of coho and the increased fixed and variable costs 
associated with seining.  Transferring effort from the existing inshore purse seine fleet 
would displace existing commercial fishers.  Tribal fishers who take approximately 50 
percent of the commercial salmon harvest in areas off the Washington coast could not be 
required to change to purse seine.16   

2.3.2.3 Columbia River Basin 
The allowable gear types considered under Alternative 2 for the Columbia River fisheries 
are listed in Table 2.2-4.  No alternative harvest methods or gear types for Columbia River 
basin fisheries were proposed. 

                                                                                                                                                             
15 Net gear was  historically used in some ocean areas for harvesting salmon but was outlawed in the early 1950s. 
16 Tribes with treaty fishing rights in Oregon and California harvest salmon mainly in freshwater fisheries. 
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Table 2.3-2. Potential gear types for Pacific Coast fisheries that were excluded from further analysis. 

Gear 
Type of 
Fishery Benefits Problems/Unknowns 

Purse seine 
gear 

Coho-directed 
commercial 

Possible decrease in 
mortality on chinook 
encountered; coho-
directed fishery is 
probably only a useful 
tool North of Falcon. 

No benefit for sport; probably not effective for chinook 
capture in offshore areas because of depth of migration/ 
feeding; reduction in catch-and-released mortality is 
uncertain; very high entry cost for existing commercial 
fleet to purchase boats, etc.   

      Not economically feasible in part because prices for 
coho are depressed relative to historical levels and 
coho-directed fisheries would have to be very high 
volume.  Would rely on government subsidy or 
transferring effort of existing purse seine fleet, which 
would displace existing commercial fishers.  Probably 
unenforceable for Tribal fisheries that take 
approximately 50 percent of harvest North of Falcon.  
Net fisheries are currently not authorized in ocean areas.

Purse Seine Chinook 
directed 

Possible decrease in 
mortality for coho 
encountered. 

No benefit for sport; probably not effective for chinook 
capture in offshore areas because of depth of 
migration/feeding; very high entry cost for existing 
commercial fleet to purchase boats, etc.  Not 
economically feasible; would rely on government 
subsidy or transferring effort of existing purse seine 
fleet, which would displace existing commercial fishers.

Gillnet   No benefit; negative 
benefit for mortality. 

  

Tangle Net   Perhaps decrease 
mortality on 
incidentally caught fish. 

Method inefficient in open ocean. 

Traps   Decrease mortality on 
released species. 

No benefit for sport; relies on intercepting fish whose 
migratory path is concentrated by shoreline or ocean 
bottom topography; technology for open ocean not 
developed.   
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3.1 Introduction 
This chapter describes the environment in which 
the fisheries and the federal action occur for 
Southeast Alaska, the Pacific Coast, and the 
Columbia River basin.  The status of listed and 
unlisted salmonid species is discussed, as well as 
the status of other fishes, seabird, marine mammal 
populations (both listed and unlisted), and lower 
trophic level species.  Particular emphasis is given 
to the life histories and migration patterns of 
salmonids that may be encountered in the fisheries. 

Because harvest management actions are 
interrelated (i.e., salmonid runs migrate among 
regions), this chapter begins with an overview of 
salmon migration patterns, with particular 
reference to fishery encounters of listed ESUs.  
Following this overview are general descriptions of 
the physical, biological, and human environment 
for each management region.  

3.2 Salmonid Migration Patterns and 
Vulnerability of Listed ESUs to 
Fisheries 

Designated salmon and steelhead ESUs and their 
ESA listing status are shown in Table 1.3.1.  
Vulnerability of salmon and steelhead stocks to 

fisheries considered in this FPEIS depends, in part, on the timing and route of migration.  Migration patterns 
of mature salmon are most important, but juvenile chinook and coho are also encountered and killed in the 
fisheries.  In general, salmon migrate within 20 miles of shore, which, historically, has increased their 
vulnerability to anglers and smaller commercial troll operations who operate close to the coastline.1  Some  

                                                 
1 The number of years spent at sea depends on species and stock.  Both coho and pink salmon typically spend only one winter at 
sea.  Sockeye (2 to 3 years), chum (2 to 4 years) and steelhead (less than 1 to 3 years) spend fewer winters at sea compared to 
chinook (2 to 5 years).  
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of the listed chinook ESUs and all of the coho ESUs are vulnerable to ocean fisheries off the Pacific 
Coast.  Figures 3.2-1 through 3.2-7 show ESUs for individual species.  Historic harvest rates and 
the distribution of harvest for key chinook and coho ESUs are shown in Figure 3.2-8.  This figure 
shows, for example, that Oregon coastal coho were generally subject to low harvest rates off British 
Columbia, but were subject to high harvest rates both north and south of Cape Blanco.  Puget 
Sound chinook were subject to low harvest rates off Southeast Alaska, high harvest rates off British 
Columbia, and moderate harvest rates in the area north of Cape Blanco.  These harvest patterns 
generally reflect the distribution and timing of the fish relative to existing fisheries. 

 
 
 
 
 

 
 
Figure 3.2-1. Pink salmon ESU status map. 
 

NOTE:  These maps depict major river 
basins within the current known range 
of the species/ESU.  They are for 
general reference only; the species 
does not necessarily inhabit all 
drainages or river reaches depicted. 
Pink ESU boundaries are tentative. 

Even-year (NW) 

Odd-year (NW) NW - Not Warranted
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Figure 3.2-2. Coho salmon ESU status map. 
 

NOTE:  These maps depict major river 
basins within the current known range of 
the species/ESU.  They are for general 
reference only; the species does not 
necessarily inhabit all drainages or river 
reaches depicted.

Central California (T) 

Lower Columbia River/Southwest Washington (C) 

Northern California/Southern Oregon Coasts (T) 

Olympic Peninsula (NW) 

Oregon Coast (T) 
Puget Sound/Strait of Georgia (C) 
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Figure 3.2-3. Chinook salmon ESU status map. 
 

California Coastal (T) 
Central Valley Fall (C) 
Central Valley Spring (T) 
Upper Klamath-Trinity Rivers (NW) 

Lower Columbia River (T) 
Mid-Columbia River Spring (NW) 
Oregon Coast (NW) 
Puget Sound (T) 
S. Oregon and N. California Coastal (NWW) 
Sacramento Winter (E) 
Snake River Fall (T) 
Deschutes River Summer/Fall (NW) 
Snake River Spring/Summer (T) 
Upper Columbia River Spring (E) 
Upper Columbia River Summer/Fall (NW) 
Upper Willamette River (T) 
Washington Coast (NW) 

NOTE:  These maps depict major river 
basins within the current known range of 
the species/ESU.  They are for general 
reference only; the species does not 
necessarily inhabit all drainages or river 
reaches depicted.
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Figure 3.2-4. Chum salmon ESU status map. 
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Figure 3.2-5. Sockeye salmon ESU status map. 
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Figure 3.2-6. Steelhead ESU status map. 
 

Central California Coast (T) 
Central Valley (T) 
Klamath Mountains Province (C) 
Lower Columbia River (T) 
Middle Columbia River (T) 
Northern California (T) 
Olympic Peninsula (NW) 
Oregon Coast (C) 
Puget Sound (NW) 
Snake River Basin (T) 
South-Central California Coast (T) 
Southern California (E) 
Upper Columbia River (E) 
Upper Willamette River (T) 
Washington Coast (NW) 

NOTE:  These maps depict major 
river basins within the current 
known range of the species/ESU.  
They are for general reference only; 
the species does not necessarily 
inhabit all drainages or river 
reaches depicted. 
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Figure 3.2-7. Coastal cutthroat trout ESU status map. 
 

 

Olympic Peninsula (NW) 
Oregon Coast (C) 
Puget Sound (NW) 
Southern Oregon/California Coasts (NW) 
SW Washington/Columbia River (PT) 
Upper Willamette River (NW) 

NOTE:  These maps depict major river 
basins within the current known range of 
the species/ESU.  They are for general 
reference only; the species does not 
necessarily inhabit all drainages or river 
reaches depicted.
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Figure 3.2-8. Historic harvest rates for listed chinook and coho ESUs in ocean fisheries. 
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Notes:  
 1/ There are no high harvest rates in Southeast Alaska. 
 2/ There are no low harvest rates South of Cape Blanco. 
 Percent refers to approximate harvest rate in the fisheries that were observed in years before listing (typically 1980s 

and early 1990s).   
 Low, medium, and high references are for comparison purposes in this FPEIS.  Depending on various factors, a 

harvest rate which is high for one stock may be moderate for another stock. 
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3.3 Southeast Alaska 
The following sections describe the physical, biological, and human 
environments in Southeast Alaska, under the jurisdiction of NPFMC.  As 
stated in Chapter 1, NPFMC  has conditionally deferred management 
authority for the salmon fishery in the EEZ off Southeast Alaska to the State 
of Alaska. 

3.3.1 Physical Environment 
The Southeast Alaska management area includes all marine and estuarine 
waters between Dixon Entrance and Cape Suckling, from the upper high-tide 
line to 200 miles from the westernmost landmass.  The region, approximately 
150 miles wide and 450 miles long, consists of seven major and hundreds of 
minor islands making up the Alexander Archipelago, which lies adjacent to 
the Coast Mountain range separating Alaska from Canada.  A labyrinth of 
deep fjords, inlets, and passages, the Alexander Archipelago has thousands of 
miles of marine shoreline.  The terrestrial environment consists of North 
America’s largest icefields and coastal low-elevation rain forest.  Most of the 
terrestrial area is within the Tongass National Forest, which contains 
approximately 42,500 miles of streams and 20,200 lakes and ponds, totaling 
260,000 acres.  In the streams, 12,200 miles of anadromous fish habitat exists 
(Forest Service 1991).  Most of these streams are relatively small and short.   

Precipitation at sea level in Southeast Alaska ranges from 27 inches per year 
at Skagway to 220 inches per year at Little Port Walter.  The average annual 

precipitation has been estimated to be as high as 400 inches on the southern end of Baranof 
Island and approximately 260 inches over the Juneau icefield.  Southeast Alaska has 
complete cloud cover about 85 percent of the year.  Snowfall varies according to elevation 
and distance inland from the coast.  The Pacific maritime influence holds the daily and 
seasonal temperatures within a narrow range.  Winter temperatures range from 20 to 40 
degrees Fahrenheit (°F), but may decrease when skies clear.  Summer temperatures are 
generally in the mid-60s and may extend into the 70s; about every other year, temperatures 
rise into the 80s (National Weather Service Juneau 1984). 

Water depth in the southeastern part of the Gulf of Alaska ranges from zero feet at the high 
tide line to 650 feet in the inside waters and drops to 6,500 feet just beyond the continental 
shelf.  In general, the inside waters are more protected from ocean swell, wind, and storm 
disturbance.  Open ocean conditions prevail west of the islands and in the wider channels 
between islands.  Tidal range is up to 20 feet, varying by latitude and location.  Currents 
offshore are northerly along a continental shelf that is less than 60 miles wide (Hood and 
Zimmerman 1987).  Extensive input of freshwater from glacial and non-glacial rivers reduce 
the salinity of the marine waters within Southeast Alaska.  Most of the glacial rivers are 
located on the mainland and have their origins in the Coast Range.  The Taku and Stikine 
rivers, the largest of the mainland rivers, have glacial origins in Canada.  Glacial streams 
carry large sediment loads into marine waters but the non-glacial streams usually do not.   
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Southeast Alaska remains relatively pristine, although some areas have been extensively 
logged.  Primary land use activities beyond the boundaries of villages and small cities are 
logging and mining.  Few industries operate in Southeast Alaska and water quality is high.  
The main potential threats of chemical pollutants are from petroleum product spills, sewage 
outfalls, and logging and mining operations. 

3.3.2 Biological Environment 

3.3.2.1 Salmonid Species 
Wild runs of chinook, coho, sockeye, pink, and chum salmon in Southeast Alaska were at 
historically high levels in the 1980s and 1990s (Rogers 1987, Wertheimer 1997).2  Spawning 
escapements of all species were stable or increasing in 99 percent of the management units 
and 93 percent of the spawning aggregates, indicating nearly all species and stocks were 
healthy.  Escapement levels for five drainages that intersect Alaska and Canada 
(transboundary rivers) have steadily increased since the 1970s and have reached the 
escapement objectives in recent years (PSC 1999a).   
The commercial troll and recreational salmon fisheries in Southeast Alaska target primarily 
chinook and coho salmon, whereas commercial purse seine and gillnet fisheries target pink 
sockeye and chum salmon.  Primary stocks contributing to the Southeast Alaska chinook 
harvests were British Columbia stocks (50 percent), southern United States stocks 
(30 percent), and Alaskan stocks (20 percent) (Dave Gaudet, ADF&G, personal 
communication).  Listed chinook stocks represent a very small percentage of the harvest.  
Nearly all coho salmon harvested in Southeast Alaska originate from Alaskan streams 
(Weitkamp et al. 1995).   
Slaney et al. (1996) classified the status of chinook stocks originating in British Columbia 
and Yukon as unthreatened, special concern, or extinct.  Of the 407 stocks that could be 
classified, 81 percent were not threatened and 15 percent were classified as a special concern 
or at risk.  Columbia River upriver bright chinook, Middle Columbia River bright chinook, 
and north-migrating Oregon coastal chinook represent a significant portion of the Alaska 
harvest and are stable. 

3.3.2.2 ESA Listed Salmonids 
No salmon or steelhead stocks originating from Alaskan streams are listed for protection 
under the ESA.  Listed salmon ESUs incidentally harvested in Southeast Alaska include 
Snake River fall chinook, Willamette River spring chinook, Puget Sound chinook, and lower 
Columbia River chinook (Figure 3.2-1).  Some of the chinook stocks included in the Lower 
Columbia River ESU are subject to moderate harvest rates in the Southeast Alaska fishery.  
Puget Sound and Willamette and Snake River chinook are subject to low harvest rates.  The 
Alaska fisheries have little or no effect on listed coho ESUs.  Hood Canal summer chum 
salmon are not taken in Southeast Alaska fisheries (NMFS 2000a).  Other listed salmon and  

                                                 
2 Baker et al. (1996) evaluated the status of salmon and steelhead stocks in Southeast Alaska by examining spawning escapement 
trends within management units and spawning aggregations when 10 or more years of data were available.  Sufficient data were not 
available for 8.5 percent of the management units and 90 percent of the spawning aggregates, but data were available for 50 percent 
of the chinook spawning aggregates.  
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Figure 3.3-1. Historic harvest rates for listed chinook and coho ESUs in Southeast Alaska fisheries. 
 
 
steelhead stocks are not likely to be encountered by Southeast Alaska troll and recreational 
fisheries (NMFS 1996). 

3.3.2.3 Non-Salmonid Fish Species 
Species other than salmon are occasionally taken in the Southeast Alaska troll and sport 
fisheries including Pacific halibut, flounders, skates, steelhead, Dolly Varden char, sablefish, 
cod, greenlings, rockfish, and sculpins.  In the commercial troll fishery, Pacific halibut, 
rockfish, and sablefish may be retained and sold under the individual fishing quota (IFQ) 
program.  Occasional catches of rockfish, steelhead, Dolly Varden char, and cod may be 
retained for personal consumption.  Unwanted harvest is unhooked and returned to the sea; 
most fish are released alive (NMFS 1997a). 

3.3.2.4 Listed and Unlisted Mammalian Species 
Population information on listed and unlisted mammals inhabiting Southeast Alaska, the 
Pacific Coast, and the Columbia River basin is summarized in Table 3.3-1.  Because fishery 
interactions with these species are rare, more detailed information is given in Appendix B. 
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Table 3.3-1. Status of unlisted marine mammal species known to inhabit the Southeast Alaska, Pacific 
Coast, or Columbia River basin fishery management areas.   

Species Area Present Population Status 
Northern Fur Seal (Callorhinus 
ursinus) 

Pacific Coast, Southeast 
Alaska, possibly 
Columbia River 

Approximately 1 million animals for all areas.  Eastern N. 
Pacific stock (Alaska) depleted. 

Pacific Harbor Seals (Phoea 
vitulina richardsi) 

Pacific Coast, Southeast 
Alaska, Columbia River 

Approximately 57,000 animals for Pacific Coast.  West 
Coast population increasing.  Gulf of Alaska stocks 
depleted relative to 1970s and 1980s. 

California Sea lion (Zalophus 
californians) 

Pacific Coast 160,00-180,000 animals.  Population increasing rapidly. 

Northern Elephant Seal 
(Mirounga angustirostris) 

Pacific Coast 84,000 animals.  Population stable. 

Dall’s Porpoise (Phocoenoides 
dalli) 

Pacific Coast, Southeast 
Alaska 

West Coast population ≤ 417,000.  No reliable 
information on trends. 

Harbor Porpoise (P. phocoena) Pacific Coast, Southeast 
Alaska 

43,000 animals for West Coast, 30,000 in Alaska. No 
reliable information on trends. 

Pacific White-Sided Dolphin  Pacific Coast, Southeast 
Alaska 

≤ 931,000 animals all areas; 122,000 for West Coast.  No 
information on trends. 

Bottlenose Dolphin (Tursiops 
truncates) 

Pacific Coast < 3,000 animals for West Coast.  No information on 
trends. 

Northern Right Whale Dolphin 
(Lissodelphis borealis) 

Pacific Coast 21,000 animals for West Coast.  No information on 
trends. 

Risso’s Dolphin (Grampus 
griseus) 

Pacific Coast  32,000 animals for West Coast.  No information on 
trends. 

Striped Dolphin (Stenella 
coeruleoalba) 

Pacific Coast 25,000 animals for West Coast.  No information on 
trends. 

Short-Beaked Common 
Dolphin (Delphinus delphis) 

Pacific Coast 372,000 for West Coast.  Populations increasing. 

Long-beaked common Dolphin 
(D. capensis) 

Pacific Coast 9,000 animals in California.  No information on trends. 

Baird’s Beaked Whale 
(Berardius bairdii) 

Pacific Coast, Southeast 
Alaska 

West Coast stock 250 animals.  No trend estimate. 

Cuvier’s Beaked Whale 
(Ziphius Cavirostris) 

Pacific Coast, Southeast 
Alaska 

West Coast population ≥ 9,000.  No trend estimate. 

Mesoplodont Beaked Whales 
(Mesoplodon spnoilal.) 

Pacific Coast, Southeast 
Alaska 

Approximately 2,000 animals.  No trend estimate. 

Gray Whale (Eschrichtius 
robustus) 

Pacific Coast, Southeast 
Alaska 

Population approx. 23,000 for E. Pacific.  Increasing 3% 
annually. 

Killer Whale (Orinus orca) Pacific Coast, Southeast 
Alaska 

600 animals in Alaska, 840 for West Coast. No trend 
estimate. 

Minke Whale (B. 
acutorostrata) 

Pacific Coast, Southeast 
Alaska 

No estimates on population except California (200 
animals) 

Short-Finned Pilot Whale 
(Globicephala macrorhynchus) 

Pacific Coast West Coast population 1,000.  No trend estimate. 

Pygmy Sperm Whale (Kogia 
breviceps) 

Pacific Coast West Coast population ≥ 3,000.  No trend estimate. 

Dwarf Sperm Whale (K. simus) Pacific Coast No population estimates. 
Note:  West Coast includes Pacific Coast and Southeast Alaska populations. 
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3.3.2.5 Listed and Unlisted Avian Species 
Population information on listed and unlisted avian species inhabiting Southeast Alaska, the 
Pacific Coast, and the Columbia River basin are discussed in Appendix B.  Seabirds are 
plentiful in Alaska, owing to the productive marine waters and abundant nesting habitat.  
Approximately 50 million seabirds of 38 species nest in more than 1,600 colonies.  Up to 
50 million shearwaters and three albatross species feed in Alaskan waters but breed 
elsewhere.  Seabirds nest on steep seacoasts or remote islands and spend up to 80 percent of 
their lives at sea.  Food is obtained at sea by picking prey from the surface or by diving and 
pursuing it underwater. 
Some seabird populations in the Bering Sea, Aleutian Islands, and Gulf of Alaska regions 
have declined during part or all of the past two decades (Hatch and Piatt 1995, NRC 1996b).  
Seabird population trends are largely determined by forage fish availability (Birkhead and 
Furness 1985).  The most serious non-food threat to seabird populations in Alaska has been 
(and remains) the historical introduction of alien predators, including foxes (Bailey 1993) and 
rats (Loy 1993). 

3.3.2.6 Lower Trophic Level Species (Forage Fishes) 
Forage species perform a critical role in the complex ecosystem by providing the transfer of 
energy from the primary or secondary producers to higher trophic levels.  Many species 
undergo large, seemingly unexplainable fluctuations in abundance.3  Squids, euphausiids, 
amphipods, and small schooling fish are important prey for salmonids in Southeast Alaska.  
Research indicates juvenile salmonids feed opportunistically upon the available mix of prey 
items (Pearcy 1998).4 Of the salmon forage species in Southeast Alaska, only Pacific herring 
(Clupea harengus) has a directed fishery.  Some evidence exists that osmerid abundance, 
particularly capelin and eulachon, has declined significantly in Alaska since the mid-1970s.5  

3.3.3 Human Environment 
This section describes the human environment in which the fisheries and the federal action 
occur.  Included are a brief description of how commercial and recreational fisheries are 
managed, the characteristics of the commercial and recreational fishing fleets and associated 
industry, the demographic and economic characteristics of the communities where these 
fisheries are centered, and the socioeconomic importance of the fisheries to these 
communities.  

                                                 
3  Most of these species, including herring, anchovy, sardine, smelt, capelin, and sand lance, have high reproductive rates, are short-
lived, attain sexual maturity at young ages, and have fast individual growth rates (e.g., herring, anchovy, sardines, smelt, capelin, 
and sand lance).  These biological characteristics make the species more susceptible and responsive to seasonal, interannual, and 
decadal shifts in oceanographic conditions within the ecosystem. 
4  Young coho and chinook occur in the shelf zone in summer-autumn and consume small fish and squid (Gorbatenko 1989). Pink 
salmon move to deep sea areas as juveniles and feed on plankton, then return to the shelf waters in summer as pre-spawning adults 
to feed on small fish and squid (Gorbatenko 1989).  
5 Evidence for this comes from marine mammal food habits data from the Gulf of Alaska (Calkins and Goodwin 1988), as well as 
from data collected in biological surveys of the Gulf of Alaska (not designed to sample capelin) (Anderson et al. 1994) and 
commercial fishery bycatch from the eastern Bering Sea (Fritz et al. 1993). It is not known, however, whether smelt abundance has 
declined or whether the populations have redistributed vertically, due presumably to warming surface waters in the region 
beginning in the late 1970s. Yang (1993) documented considerable consumption of capelin by arrowtooth flounder, a demersal 
lower-water column feeder, in the Gulf of Alaska, which also indicates redistribution. 
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3.3.3.1 Fishery Management 
As discussed in Chapter 1, the Alaska salmon fishery occurs in the EEZ waters and in State 
waters off the coast of Southeast Alaska.  The EEZ waters (from 3 to 200 nautical miles) are 
divided into the west and east sections, divided at the longitude of Cape Suckling (Figure 
3.3-2).  The west area is closed to all commercial salmon fishing (with three minor exceptions 
for traditional coastal net fishery) but commercial fishing is allowed in the east area.  Sport 
fishing is allowed in both areas.  State waters include those east of the western archipelago 
and those within 3 nautical miles of the western coast of this archipelago.   

Figure 3.3-2. Southeast Alaska commercial salmon fishing areas and districts. 
 
ADF&G manages the Southeast Alaska salmon fishery in state waters, where most of the 
chinook fishery occurs, and in the federal waters of the EEZ.  Under the North Pacific 
Fishery Management Council (NPFMC) FMP, NMFS’ director of the Alaska Region reviews 
ADF&G management plans annually to ensure consistency with the FMP, the Magnuson-
Stevens Act, and the Pacific Salmon Treaty and reports findings to the NPFMC.  The 
NPFMC retains the option of specifying management measures applicable to the EEZ that 
differ from those of the State if it determines the ADF&G proposed actions are inconsistent 
with the Magnuson-Stevens Act or other federal law.  To date, the NPFMC has never 
exercised that option, and has consistently deferred management of the commercial troll and 
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recreational salmon fisheries in the EEZ off the coast of Alaska to the ADF&G (ADF&G 
1997). 
The Southeast Alaska fishery includes commercial, recreational, subsistence, and personal 
use salmon fisheries harvesting sockeye, chum, coho, pink, and chinook salmon.  In general, 
harvest of salmon species, except chinook, has increased since the early 1970s.  During this 
time, salmon spawning escapements have either increased or have no predominant trend, 
therefore indicating that the current harvest levels do not represent over-exploitation 
(NMFS 1997a).  

3.3.3.2 Commercial Fisheries and Harvests 
Commercial use of Southeast Alaska salmon resources began in the late 1870s.  Until the 
early 1900s, sockeye salmon was the primary species harvested (ADF&G 1996).  Pink 
salmon began to dominate the harvest in the early 1900s and, in recent years, has comprised 
75 to 90 percent of the region’s salmon harvest.  Salmon harvest rates in Southeast Alaska 
peaked in the late 1930s and early 1940s but declined to historically low levels in the 1950s 
and early 1960s.  During the mid- to late 1960s catches increased, but in the early 1970s 
production declined again.  Since the mid-1970s, salmon production levels in the region have 
been increasing with record catches of pink and chum (1996), coho (1994), and sockeye 
salmon (1993) occurring in recent years (Sands and Koenings 1997a). 

Gear-specific fishing permits are required for all Southeast Alaska commercial fisheries.  
Gear types include troll, drift gillnet, set gillnet, and purse seine nets.  Only troll gear is 
allowed in EEZ waters.  Salmon permits are “limited entry” permits and must be obtained by 
transfer from a current permit holder.  There are separate permit types for power trollers 
(boats that operate their lines via hydraulic systems) and hand trollers, whose lines are 
operated by hand-powered gurdies.  There are approximately 955 power troll and 1,500 hand 
troll permits.  Approximately 90 percent of the power-troll permits and less than half the 
hand-troll permits are active in any given year (NMFS 2000a).  

Approximately 6 percent of the chinook and coho harvest occurs in the EEZ.  Before 1980, 
the troll fishery harvested about 85 to 90 percent of the chinook taken in Southeast Alaska.  
In 1992, the Alaska Board of Fisheries adopted new regulations that effectively limit the troll 
fleet to approximately 68 percent of the overall Southeast Alaska chinook salmon harvest 
(the actual percentage depends on the overall quota).  Since 1980 this overall harvest of 
chinook salmon in Southeast Alaska has decreased because of harvest ceilings imposed as 
part of the Pacific-Salmon Treaty coastwide rebuilding program and to address other 
conservation measures. 

As discussed in Chapter 4, two recent periods (1988 to 1993 and 1994 to 1997) are used as 
baselines to estimate the effects of the proposed alternatives given varying abundance levels 
of salmon.  From 1988 to 1993 (Baseline 1), the average troll harvest of salmon was 
approximately 2.9 million fish valued at $27.6 million, compared to a harvest of 52.2 million 
fish valued at $106.9 million dollars for all gear types in Southeast Alaska.  From 1994 to 
1997 (Baseline 2), the average troll harvest totaled approximately 3.4 million fish valued at 
$22.7 million dollars, compared to an all-gear harvest of 68.3 million fish valued at 
$90.7 million dollars.  For Baseline 1, trollers harvested 238,000 chinook, 1.6 million coho, 
16,000 sockeye, 143,000 chum, and 844,000 pink salmon.  For Baseline 2, troll catches 
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totaled 178,000 chinook, 2.1 million coho, 25,000 sockeye, 332,000 chum, and 754,000 pink 
salmon (Figures 3.3-3 and 3.3-4).   

Drift gillnet, set gillnet, and purse seine fishers operate only in state waters.  In general, net 
fisheries target pink, sockeye, and chum salmon while taking substantial numbers of coho and 
lower numbers of chinook.  Purse seines, which harvest primarily pink salmon, take 70 to 
90 percent of the Southeast Alaska commercial salmon harvest. 

3.3.3.3 Seafood Processors 
Seafood processors provide market outlets for the commercial harvest of salmon and are the 
leading manufacturers in Alaska.  In 1995, Alaska’s 197 seafood processing plants accounted 
for approximately 64 percent of all manufacturing employment in the State; no other state in 
the United States approaches this level of industrial concentration.  Seafood processing 
provides an average of 11,000 jobs with a total payroll of more than $240 million, and peak 
seasonal employment is considerably higher.6  

By 1989, the volume of groundfish processed at seafood processing plants throughout the 
State surpassed salmon production for the first time.  During the past decade, employment in 
the processing industry grew much more rapidly than overall employment in the State.  
Although seafood processing facilities are located in many communities throughout 
Southeast Alaska, most processing plants are concentrated in Petersburg and the Ketchikan 
Gateway Borough area (National Oceanic and Atmospheric Administration [NOAA] 1999).  
Total employment in seafood processing in Southeast Alaska was estimated at 1,750 average 
annual equivalent jobs in 1994 (Hartman 1999). 

3.3.3.4 Consumers of Salmon 
Consumption of salmon has increased worldwide over the last 18 years.  Per capita 
consumption in the United States in 1996 was 3.65 times that in 1979 while the U.S. 
population increased 18 percent.  Most of the increased demand is for fresh and frozen as 
opposed to canned salmon (Council 1999a).  In 1997, the United States went from being a net 
exporter of fresh and frozen salmon to a net importer.  The United States is a net exporter of 
fresh and frozen coho and a net importer of fresh and frozen chinook.  The main market for 
Southeast Alaska salmon is domestic with some chinook going to Europe.  In the context of 
increasing consumption, wholesale and ex-vessel prices have remained depressed because of 
the increase in imports of farm-raised salmon. 

3.3.3.5 Commercial Fishery Economic Value  
The economic value of the commercial salmon fishery can be measured in terms of its 
monetary value to producers and consumers.  Producers include the commercial fishers, 
including operators (or permit holders), crew members, and fish processors.  Consumers 
include the public that consumes salmon.  Revenues received by the commercial fishers for 
their harvest represent gross economic value (commonly referred to as the ex-vessel value) 
because it is the amount commercial fishers receive for their product after it leaves the  

                                                 
6 These numbers exclude most of the factory trawler fleet and other offshore processing vessels because much of their employment 
occurs outside the State’s jurisdiction. 
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Figure 3.3-3. Southeast Alaska salmon harvest and value by troll and all other gear types (1985 to 1996).   
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Figure 3.3-4. Southeast Alaska troll harvest by species (1985 to 1996). 
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$30.0 million.  For the troll fleet, the ex-vessel value is approximately $14 million, and the 
net income is estimated at $6 million, approximately 20 percent of the regionwide totals. 

In addition to the net income that the commercial salmon fishery generates for permit holders, 
the fishery also generates wages and fringe benefits for crew members.  As identified in the 
ISER study, wages and fringe benefits to crew members fishing for sockeye salmon in the 
Kenai Peninsula account for approximately 14 percent of the ex-vessel value.  Applying this 
percentage to the 1996 ex-vessel value of $70.4 million, crew members received an estimated 
$9.9 million in wages and fringe benefits.  According to the ISER study, crew members 
(as well as permit holders) also benefit from higher than normal levels of job satisfaction.  If 
crew members accept lower wages because of the non-monetary benefits they receive beyond 
what they are paid, then vessel operators also benefit because crew members are working for 
less than what they would be paid in other, less desirable jobs.   

In addition to commercial fishers (permit holders and crew members), the commercial salmon 
fishery also generates economic value for seafood processors.  Based on information for the 
Cook Inlet sockeye commercial fishery in the 1996 ISER study, processing increases the 
price paid for sockeye salmon by approximately 65 percent.  Because of the limited 
availability of cost data, no information is provided in the ISER study that quantifies the net 
income received by processors.  The benefit of the Southeast Alaska salmon harvest to 
consumers is represented by the difference between what consumers are willing to pay for the 
salmon versus what they actually pay (i.e., consumer surplus). 

3.3.3.6 Recreational Salmon Fisheries and Harvests 
In 1996, approximately 70 (80,000) percent of Southeast Alaska anglers were nonresidents 
and 30 percent (34,000) were residents.  Of the 509,000 angler days fished in 1996 
(Figure 3.3-5), nonresident anglers fished approximately 246,000 days and resident anglers 
fished 263,000 days.  According to Jones & Stokes Associates (1991), approximately 
48 percent of trips made by nonresident anglers in Southeast Alaska target salmon, with 
nearly 80 percent of these targeting chinook.  Recreational anglers in Southeast Alaska fish 
for salmon with rods and lines and must obtain a license to fish. 

In 1997, 30 percent of the saltwater angling effort occurred in Juneau, 24 percent in Sitka, 
17 percent in Ketchikan, 10 percent in Prince of Wales Island, and 9 percent in the 
Kake/Petersburg/Wrangell/Stikine area.  Sitka led all other port areas with 47 percent of the 
chinook harvest and 27 percent of the coho harvest.   

During the 1980s, approximately 40 percent of sport fishing activity for resident anglers 
occurred in Juneau, followed by Sitka (18 percent), Ketchikan (17 percent), and the 
Kake/Petersburg/Wrangell/Stikine area (10 percent).  Approximately 58 percent of trips made 
by resident anglers targeted salmon with more than half (57 percent) of these targeting 
chinook.  For nonresident anglers, 26 percent of sport fishing activity occurred in Ketchikan, 
followed by the Kake/Petersburg/Wrangell/Stikine area (15 percent), Juneau (13 percent), 
and Prince of Wales Island (12 percent).  Although more recent estimates are not available, it 
is likely that Sitka now leads other port areas in nonresident angler effort.  More than 
40 percent of all sport fishing trips made by resident anglers in Southeast Alaska occur in 
July and August (Jones & Stokes Associates, 1991).  Total resident and nonresident 
recreational effort (i.e., number of trips) from 1988 to 1996 is shown in Figure 3.3-6.   
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Figure 3.3-5. Number of anglers and days fished in Southeast Alaska (1991 to 1996). 
 

Figure 3.3-6. Number of trips by area in Southeast Alaska. 
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Sport Harvest and Effort Trends 
Although chinook are the preferred harvest of most marine salmon anglers in Southeast 
Alaska, 36 percent of the sport harvest is pink salmon, 35 percent coho, and 15 percent 
chinook, with chum and sockeye making up the remainder. 

The average annual sport harvest of salmon in Southeast Alaska was 187,000 from 1988 to 
1993 and 257,000 from 1994 to 1997.  The average annual sport effort was 273,000 trips 
from 1988 to 1993 and 299,000 trips from 1994 to 1997.  The sport harvest of chinook 
averaged 43,000 and the coho harvest averaged 85,000 from 1988 to 1993 compared to the 
annual chinook average of 49,000 and the coho average of 139,000 from 1994 to 1997.  From 
1991 to 1996, the number of anglers in Southeast Alaska ranged from 93,000 to 114,000 
(Figure 3.3-5); at a minimum, 60 percent of the anglers were nonresidents.  From 1986 to 
1994, the total number of angler trips ranged from 293,000 (1986) to 384,000 (1994).  There 
were 334,500 trips in 1996 (Jones and Stokes 1991).  

Other Sport-Fishing-Related Businesses 
Other businesses affected by sport fishing for salmon include lodging (hotels/motels and 
fishing lodges/camps), food and beverage establishments, transportation services, marine 
stores (boats and accessories), bait and tackle stores, general sporting goods stores, service 
stations, and miscellaneous retail trade stores.  In 1988, sport fishing-related sales in 
Southeast Alaska were an estimated $56.3 million (excluding resident angler spending for 
food and beverages) and supported 1,700 jobs.  Resident anglers accounted for 61 percent 
($34.6 million) of expenditures and nonresident anglers accounted for 39 percent 
($21.7 million) (Jones & Stokes Associates 1991). 

Salmon anglers, particularly nonresidents, frequently employ guides.  More than 60 percent 
of guiding activities are based in Juneau, Ketchikan, and Sitka (Jones & Stokes Associates 
1991).  An estimated $6.4 million was spent by anglers on sport fishing guide services in 
Southeast Alaska in 1988, and more than 95 percent of spending was by nonresident anglers 
who spent as part of package fishing trips (Jones & Stokes Associates 1991).  The peak 
months for sport fishing guiding activities are June, July, and August; very little or no guide 
activity occurs from November through March.  

3.3.3.7 Sport Fishery Economic Value 
Similar to the commercial salmon fishery, the economic value of the recreational salmon 
fishery in Southeast Alaska can be measured by the value it generates for consumers and 
producers.  Consumers include sport anglers who engage in salmon fishing, both in coastal 
waters and inriver.  Producers are those businesses that provide goods and services to anglers 
participating in salmon sport fishing including guides, charter boat operators, and other 
businesses such as bait and tackles stores, lodging, food and beverage establishments, and 
miscellaneous retail stores.   

Even though sport-caught salmon do not have a market price, the value to anglers can be 
measured by their willingness to pay (WTP) for fishing trips.  WTP includes the amount of 
money anglers actually pay (i.e., angler spending) plus the additional amount that they would 
be willing to pay to continue sport fishing for salmon.  The amount that anglers would be 
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willing to pay over and above what they actually pay is the measurement of the net economic 
value (or the value received) to anglers.  The net economic value of the sport fishery to 
producers (e.g., charterboat operators, guides, and other sport fishing-related businesses) is 
measured by the net income (or profit) generated by sales to recreational anglers.  Based on 
the study by Jones & Stokes Associates (1991), spending by resident anglers on sport fishing 
in Southeast Alaska in 1988 totaled $40.7 million, with $38.9 million being spent in 
Southeast Alaska.  Of this spending, approximately 40 percent was trip-related expenditures 
(e.g., lodging, motor fuel, equipment rental) and the remaining 60 percent was for boat, plane, 
and cabin-related expenses.  Boating-related expenses accounted for nearly $23 million of the 
$40.7 million in sport fishing-related expenses.  (Note:  Some spending by Southeast Alaska 
resident anglers occurred in other Alaska areas and outside Alaska, such as mail order 
spending.) 

Spending by nonresident anglers (i.e., persons living in Alaska, but outside of Southeast 
Alaska) on sport fishing in Southeast Alaska in 1988 totaled approximately $22.4 million.  
Nearly 90 percent of this spending was made by persons residing outside of Alaska.  
Approximately 62 percent ($13.9 million) of nonresident angler spending was transportation 
related (including package fishing trips, charter/guide services, and other transportation 
within Southeast Alaska) and the remaining 38 percent was on fishing-related costs. 

The amount of angler spending in Southeast Alaska that is salmon related can be 
approximated based on the proportion of trips that were identified by resident and nonresident 
anglers as targeted on salmon.  For resident anglers, 58 percent of all sport fishing trips are 
targeted on salmon and 48 percent of sport fishing trips made by nonresident anglers are 
targeted on salmon.  Based on these percentages, angler spending for salmon sport fishing in 
Southeast Alaska in 1988 was estimated to be $22.5 million for resident anglers and 
$10.8 million by nonresident anglers.  

As indicated above, the net economic value of the recreational salmon fishery is comprised of 
the additional (or net) WTP by anglers to fish for salmon plus the net income to charterboat 
operators, guides, and other businesses who provide goods and services to recreational 
anglers.  Based on a study by Jones & Stokes Associates (1991), the net economic value of 
sport fishing for salmon in Southeast Alaska in 1988 was estimated at $24.8 million, with 
resident anglers accounting for $19.3 million and nonresident anglers accounting for 
$5.5 million.  The net income to sport fishing-related businesses was estimated at 
$3.9 million, based on angler spending of $33.3 million and an average net income 
coefficient of 11.6 percent for sport fishing-related businesses.    

3.3.3.8 Subsistence and Personal Use Fisheries 
More than 3,000 subsistence, personal use, and combined (subsistence and personal use) 
salmon fishing permits were issued in the southeast portion of the State in 1996; this included 
593 subsistence, 144 personal use, and 2,284 combined permits.  The salmon harvest of 
33,000 fish included 9,600 in the subsistence fisheries, 30 in the personal use fisheries, and 
23,400 in the combined fisheries; nearly 89 percent of the harvest consisted of sockeye 
salmon.   
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3.3.3.9 Fishing Communities 
This section describes the affected environment to assess changes in economic and social 
conditions in potentially affected communities in Southeast Alaska.  The affected human 
environment is described for the most recent time frame for which data are consistently 
available, but reference is made to conditions in earlier years or changes over longer periods 
of time to the extent that they illustrate trends or tendencies important to the analysis.  

Regional Overview 
Southeast Alaska is a large region with a small population.  The U.S. Census Bureau reports 
that in 1997 the population was 71,000 persons.  Southeast Alaska has an economy that is 
dependent on income derived from commercial and recreational fishing activities and a labor 
force that cannot easily transfer between occupations in the region (ADF&G 1997) because 
communities are small and isolated, and offer few employment alternatives.   

There are seven boroughs (counties) containing 33 communities in Southeast Alaska, as 
shown in Figure 3.3-7.  In order of population, the boroughs are Juneau, Ketchikan Gateway, 
Sitka, Outer Ketchikan-Prince of Wales Island, Wrangell-Petersburg, Skagway-Yakutat-
Angoon, and Haines.  The largest communities are Juneau, Ketchikan, Sitka, Petersburg, 
Craig, Wrangell, Skagway, Haines, and Yakutat.  Only Hyder, Haines, and Skagway have 
road links to Canada and the southern United States and few communities have road links to 
each other.  All communities have one or more small boat harbors.  Seventy-five percent of 
the harvesters in the commercial and personal use fisheries live in the communities and either 
moor their boats in the harbors or berth them nearby.  Approximately 85 percent of troll 
permit holders are Alaska residents. 

Figure 3.3-7. Southeast Alaska boroughs and major port communities. 
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Population Characteristics 
The population of Southeast Alaska grew at a rate of approximately 2.8 percent annually 
between 1980 and 1990, but growth slowed to approximately 0.9 percent annually between 
1990 and 1997.  Growth in the City and Borough of Juneau has surpassed other boroughs in 
absolute terms, with more than 10,000 residents added between 1980 and 1997.  In relative 
terms, the largest population growth from 1980 to 1997 occurred in the Outer Ketchikan-
Prince of Wales Island borough, which added more than 3,000 residents (5.1 percent).  All 
boroughs experienced a population growth between 1980 and 1990 but three boroughs 
(Ketchikan, Sitka, and Wrangell-Petersburg) showed slight declines between 1990 and 1997. 

Approximately 71 percent of residents in Southeast Alaska are Caucasian; 20 percent 
American Indian, Aleut, or Eskimo; 4 percent Asian or Pacific Islander; 3 percent Hispanic; 
and 1 percent African-American (U.S. Census 1996).  The percent of population of American 
Indians, Aleuts, or Eskimos is substantially higher than for the State as a whole, which is 
12.6 percent.  Communities with predominately American Indian, Eskimo, or Aleut people 
included Angoon (78.8 percent), Hoonah (72.3 percent), Hydaburg (91.0 percent), Kake 
(75.1 percent), Kasaan (77.8 percent), and the Metlakatla Census Designated Place (CDP) 
(84.5 percent) (U.S. Census 1990).  Communities with approximately equal numbers of 
Native Americans and Caucasians included Yakutat and Klawock.  Communities 
predominately inhabited by Caucasians included the Edna Bay CDP, Elfin Cove CDP, 
Gustavus CDP, Hollis CDP, Juneau, Meyers Chuck CDP, Petersburg, Port Alexander, 
Skagway, Tenakee Springs, and Thorne Bay. 

Employment, Income, and Poverty Levels 
Approximately 27 percent of the labor force in Southeast Alaska7 is employed by local, state, 
and federal government, making this the largest labor sector, followed by service industries 
with 25 percent (Table 3.3-2).  Retail and wholesale trade accounts for 18 percent of 
employment for the region, followed by agriculture, forestry, and fisheries (7 percent); 
manufacturing, including seafood processing (7 percent); transportation and public utilities 
(7 percent); construction (6 percent); and business and financial services (5 percent).  The 
prominence of agriculture, forestry, and fisheries sectors varies substantially among the 
boroughs, with the highest percentage of employment occurring in the Wrangell-Petersburg 
Borough (23 percent) and the lowest in Ketchikan (5 percent); data for the City and Borough 
of Juneau were not available.  The Haines, Outer Ketchikan-Prince of Wales Island, and Sitka 
boroughs had 11, 12, and 14 percent, respectively, of their labor force in this sector.  As the 
State Capitol, The City and Borough of Juneau had the highest percent of labor in the 
government sector (35 percent).  Haines (10 percent) had the lowest percent, and all other 
boroughs had from 20 to 26 percent of the labor force in the government sector. 

Per capita personal income in Southeast Alaska averaged $27,747 (U.S. Census 1994), 
slightly higher than the statewide average of $26,266.  The Skagway-Yakutat-Angoon 
Borough had the highest per capita income ($46,392) followed by Ketchikan ($29,148),  

                                                 
7 The most recent data on employment were not available for the Skagway-Yakutat-Angoon Borough.  Percentages are based on the 
remaining six boroughs. 
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Table 3.3-2. Key labor and income statistics for Southeast Alaska boroughs.   

Borough Government Services 

Retail & 
Wholesale 

Trade Manufacturing 

Transportation 
& Public 
Utilities 

Agriculture, 
Forestry, 
Fisheries Construction 

Finance, 
Insurance, 

Real 
Estate 

Per 
Capita 

Personal 
Income 
(1994) 

% 
Below 

Poverty 
(1998) 

% 
Unemployed 

(1996) 
Haines 10% 28% 23% 7% 10% 11% 7% 3% 22,226 9.2% 11.5% 
Juneau 35% 27% 18% 2% 7% 0% 5% 5% 27,278 5.6% 6.3% 
Ketchikan-
Gateway 

21% 24% 19% 13% 7% 5% 6% 5% 29,148 4.2% 8.7% 

Prince of Wales 26% 14% 16% 16% 7% 12% 5% 3% 16,517 9.1% 13.4% 
Sitka 21% 31% 16% 4% 6% 14% 5% 3% 23,631 4.8% 6.5% 
Skagway-
Yakutat-Angoon 

ND ND ND ND ND ND ND ND 46,392 8.9% 10.7% 

Wrangell-
Petersburg 

20% 16% 14% 12% 6% 23% 5% 5% 25,034 5.7% 6.2% 

Region Total 27% 25% 18% 7% 7% 7% 6% 5% 27,747 6.8% 9.0% 
ND = No Data 
Source: OSU/REIS et al. 
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Juneau ($27,278), Haines ($26,226), Wrangell-Petersburg ($25,034), Sitka ($23,631), and 
Prince of Wales Island ($16,517).  Haines had the highest poverty level of any Southeast 
Alaska borough, with 9.2 percent of its population below the federal poverty level, 
followed by Prince of Wales Island (9.1 percent), Skagway-Yakutat-Angoon (8.9 percent), 
Wrangell-Petersburg (5.7 percent), Juneau, (5.6 percent), Sitka (4.8 percent), and Ketchikan 
(4.2 percent).  Unemployment rates were also highest in the Prince of Wales Island 
Borough (13.4 percent).  Haines had an 11.5 percent unemployment rate, followed by 
Skagway-Yakutat-Angoon (10.7 percent), Ketchikan (8.7 percent), Sitka (6.5 percent), 
Juneau (6.3 percent), and Wrangell-Petersburg (6.2 percent) (Table 3.3-2).  

The communities most likely to be affected by the federal action proposed in this FPEIS are 
those where commercial salmon trollers and sport salmon fishermen make the most 
landings.  Between 1995 and 1998, 37 percent of troll salmon landings were made in Sitka, 
followed by Excursion Inlet, (8 percent); Petersburg, Ketchikan, and Hoonah (6 percent); 
and Yakutat and Pelican (4 percent).  Twenty-one percent of troll landings during this 
period were to “unknown” ports because the fish were sold by catcher-seller vessels over 
the dock to the public and to restaurants or were sold by exporters.  In some cases these 
were probably landings in ports outside Southeast Alaska.  The City and Borough of Juneau 
had 30 percent of the marine recreational fishing effort in 1997, followed by Sitka 
(24 percent), Ketchikan (17 percent), Prince of Wales Island (10 percent), and the Kake-
Petersburg-Wrangell-Stikine area (9 percent).  As noted earlier, the Sitka area currently 
accounts for 47 percent of the sport harvest of chinook and 27 percent of the sport harvest 
of coho.   

The Sitka Borough accounts for the largest share of income derived from troll and sport 
salmon fisheries (32 percent) followed by the City and Borough of Juneau (16 percent).  
The Skagway-Yakutat-Angoon Borough, containing the port communities of Yakutat, 
Hoonah, Pelican, Gustavus, and Elfin Cove, accounts for approximately 15 percent of the 
income derived from these fisheries, followed by The Ketchikan Gateway Borough 
(12 percent); Wrangell-Petersburg (11 percent); Prince of Wales Island, containing the 
ports of Metlakatla and Craig (7 percent); and Haines, containing the ports of Haines and 
Excursion Inlet (7 percent) (Figure 3.3-8). 

The Alaska Department of Community and Economic Development (1998) has identified 
the number of active commercial fishing permits, the percentage of the 1998 population 
having permits, and the overall or total importance of fisheries for 18 communities in 
Southeast Alaska (Angoon, Craig, the Edna Bay CDP, Haines, Hoonah, Hydaburg, Kake, 
Ketchikan, Klawock, the Metlakatla CDP, the Meyers Chuck CDP, Pelican, Petersburg, 
Port Alexander, Sitka, Tenakee Springs, Wrangell, and Yakutat).  Commercial fishing is a 
major source of income in all but seven of the communities.  Communities having 
processing and/or cold storage plants include Craig, Hoonah, Kake, Ketchikan, the 
Metlakatla CDP, Pelican, Petersburg, Sitka, Wrangell, and Yakutat (Table 3.3-3 and 
Appendix 4, Southeast Alaska Community Profiles).   

 



Chapter 3 
Affected Environment 

 

Pacific Salmon Fisheries Management FPEIS Southeast Alaska  3-29 

Figure 3.3-8. Distribution of commercial salmon landings and recreational salmon fishing effort among 
Southeast Alaska ports and community areas (based on 1995 to 1998 landings). 
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Table 3.3-3. Active commercial fishing permits, percent of community involvement, and overall 
importance of commercial fishing by community, 1998. 

Community/CDP 

Number of 
Commercial 

Permits % of Population 
Overall Commercial 

Importance 
Angoon  
Craig 
Edna Bay CDP 
Elfin Cove CDP 

62 
209 
16 
31 

10.6 
9.7 

28.6 
62.0 

Major source of income 
Part of economic base 
Part of economic base 
Participate in fisheries 

Gustavus CDP 
Haines 
Hollis CDP 
Hoonah 
Hydaburg 
Juneau 

36 
132 
--- 

121 
41 

511 

9.8 
9.0 
--- 

13.5 
10.1 
1.7 

Some fisheries 
Part of economic base 
Not a source of income 
Major source of income 
Major source of income 
Some fisheries 

Kake 
Kasaan 
Ketchikan 
Klawock 

77 
2 

438 
42 

9.8 
4.9 
5.2 
6.4 

Some fisheries 
Not a source of fisheries 
Part of economic base 
Major source of income 

Metlakatla CDP 
Meyers Chuck CDP 
Pelican 
Petersburg 
Port Alexander 
Sitka 
Skagway 
Tenakee Springs 
Thorne Bay 

47 
5 

45 
502 
36 

589 
2 

19 
25 

3.1 
16.1 
30.2 
14.8 
40.0 
6.7 
0.2 

18.8 
4.2 

Major source of income 
Major source of income 
Major source of income 
Major source of income  
Major source of income 
Part of economic base 
Not a source of fisheries 
Major source of income 
Some fisheries 

Wrangell 
Yakutat 

264 
175 

10.2 
21.6 

Major source of income 
Major source of income 

Total 3,427   
CDP = Census Designated Place   
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3.4 Pacific Coast 

3.4.1 Physical Environment 
Salmon fisheries managed through the Council occur within the EEZ (3 to 
200 miles offshore) off the Washington, Oregon, and California coasts.  
The region extends from the Washington/Canadian border south to the 
Mexican border, but nearly all salmon fisheries are located north of Point 
Conception, California.  Salmon fisheries occur predominately along the 
continental shelf within 35 miles of the coastline.  This area is primarily in 
the Coastal Range ecoregion, which extends from the Olympic Peninsula 
rainforest to the San Francisco Bay area.  The Pacific Coast is influenced 
by medium to high rainfall (78 to 96 inches per year) caused by the 
interaction between marine weather systems and coastal mountains ranging 
up to 4,000 feet in elevation.  Between the ocean and the mountains lies a 
narrow coastal plain.  Most tributary streams are short and have steep 
gradients, thus the streams are prone to low flows during periods of drought 
(typically July and August).  River flows peak during winter rainstorms, 
but snowmelt in spring may cause a second period of high runoff.  The 
region is forested primarily with Sitka spruce, western hemlock, and 
western red cedar.  Forest undergrowth is composed of numerous types of 
shrubs and herbaceous plants.  Many of the watersheds have been degraded 
by industrial and residential development, agriculture, logging, and 
hydroelectric operations. 

The oceanic environment is contained within the Central Pacific Gyre.  The 
southern flowing California Current forms the eastern boundary of this 

ecosystem.  Seasonal variation in the pattern of coastal circulation is the result of changes 
in direction of the dominant winds associated with large-scale atmospheric pressure cells 
over the eastern north Pacific Ocean (Aleutian Low and Equatorial High).  As currents flow 
south along the West Coast during the spring and summer, a combination of the 
northwesterly winds and the earth’s rotation causes the surface waters to be deflected 
offshore.  As the surface water moves offshore, it is replaced with cold, nutrient-rich waters 
from below.  This process of upwelling introduces the nutrients (nitrates, phosphates, and 
silicates) that are essential for the high phytoplankton production, which forms the basis for 
the oceanic food chain.  

Environmental fluctuation in this annual process can significantly change the total 
production capacity of the Central Pacific Gyre ecosystem.  The sea-surface temperature 
patterns in the eastern North Pacific alternate between warm and cool eras, with an average 
period of about 17 years (Wooster 1995).  Near-surface ocean conditions in the eastern 
North Pacific are linked to behavior of the Aleutian Lows.  The initiation of such eras and 
the occurrence of anomalous warm years are related to El Niño southern oscillation events 
that have a strong extra-tropical effect.  These events intensify surface warming along the 
West Coast which in turn increases the vertical distance, or thermocline, between the 
nutrient rich cold water and the warmer, nutrient-poor, surface water.  This affects nutrients 
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available for phytoplankton production during the spring and summer and, as plankton is 
the base of the aquatic food chain, impacts the entire ecosystem. 

3.4.2 Biological Environment 

3.4.2.1 Salmonid Species 
Ocean salmon fisheries in Council management areas harvest primarily chinook and coho, 
though small numbers of pink salmon also are harvested, especially in odd-numbered years.  
Fisheries for chum or sockeye occur only rarely in Council management areas, although 
these stocks pass through Pacific Coast waters off Washington on their way to inshore 
areas where they support major fisheries.  Chinook and coho caught in Council fisheries 
originate from rivers ranging from the United States/Canada border to the south near Point 
Conception, California, with rare occurrences as far south as Los Angeles.  Major runs 
originate in Puget Sound, the Columbia River system, the Klamath River, the Sacramento-
San Joaquin River systems in California, and coastal Oregon streams. 

Because of differences in abundance, run timing, and migration patterns, Pacific Coast 
fisheries catch these stocks at different rates.  Recently, restrictions on fishing areas have 
also affected the frequency with which various stocks are taken.  Since the late 1980s the 
Central Valley fall run has accounted for more than 80 percent of Council management 
area chinook harvests.  Lower Columbia River chinook have comprised approximately 
7 percent of the harvest and chinook runs from Puget Sound, the Klamath River, and the 
South Oregon/North California ESUs have comprised 2 to 3 percent of the harvest.  
Washington coastal chinook stocks probably account for less than 2 percent of the harvest.  
Chinook from the Upper Columbia summer/fall ESU, Snake River fall, up-river 
spring/summer, Snake River spring, Willamette spring, and Oregon Coastal ESUs each 
account for probably less than 1 percent of harvest.  The contribution to harvest of Central 
Valley spring run and Central California coastal chinook is also small. 

Coho runs that support Pacific Coast fisheries are primarily from streams and hatcheries in 
Puget Sound and on the Washington coast, hatcheries in the lower Columbia River, and 
streams and hatcheries on the Oregon coast.  NMFS has identified the following six coho 
ESUs (see Figure 3.2-2):   

• Central California  

• Southern Oregon/Northern California Coast and Oregon Coast Natural (OCN)  

• Lower Columbia/Southwest Washington  

• Puget Sound/Strait of Georgia  

• Olympic Peninsula  

• Puget Sound/Strait of Georgia. 
There are two primary stock composition/abundance models used for managing coho in the 
Pacific Coast fishery.  They include the Oregon Production Index (OPI) and the coho 
Fishery Regulation Assessment Model (FRAM).  Because of the way harvest data are 
aggregated in the two fisheries, coho stock groupings discussed in Chapter 4 do not 
conform directly to the above ESU designations; rather, coho stocks are grouped into three 
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categories that include OPI, Washington Coast /Puget Sound 1, and Washington 
Coast/Puget Sound 2.  The OPI group contains stocks from the lower Columbia River, 
Oregon coast, and northern California.  The Washington Coast/Puget Sound 1 group 
contains stocks included in the FRAM model, and the Washington Coast/Puget Sound 2 
group contains stocks from that area not included in the FRAM model.  Since the late 
1980s, the OPI group has accounted for more than 70 percent of the Pacific Coast coho 
catch, Washington Coast/Puget Sound 2 has accounted for approximately 20 percent, and 
Washington Coast/Puget Sound 1 group has accounted for less than 10 percent of the catch. 

In recent years, many naturally spawning salmonid populations have declined as a result of 
habitat loss and degradation; inadequate riverine passage and flows because of hydropower, 
agriculture, logging, and other developments; overfishing; increased predation and 
competition with hatchery fish; declines in freshwater productivity related to drought; and 
declines in marine productivity related to climate conditions (El Niño).  While naturally 
spawning salmon comprise a minority of the harvest, these declines have necessitated 
reduced harvests throughout the Council management area.   

With the important exceptions of the Central Valley fall run ESU, the Oregon Coast ESU, 
the Upper Columbia River Summer- and Fall-run ESU, and perhaps the Washington Coast 
ESU, West Coast chinook runs have been depressed in recent years (Table 3.4-1); however, 
curtailing fishing has enabled spawning goals of some stocks to be achieved. 8   

The abundance of coho salmon has been depressed coast-wide since approximately 1991 
(Council 1999a) (Table 3.4-1).  Three coastal stocks (OCN, Southern Oregon/Northern 
California, and Central California) encompass the Oregon coast and northern and central 
California coast and are listed as threatened.  Coho returns in 1997 and 1998 were 
exceptionally low.  North of Cape Falcon, several natural coho stocks are healthy and 
others depressed.9    

Pink salmon runs, which occur in odd-numbered years, have remained abundant and stable 
along the portion of the Pacific Coast within their range.  Puget Sound stocks averaged 
2.1 million and Fraser River stocks averaged approximately 14.6 million annually from 
1977 to 1995 (Salmon Technical Team [STT] 1997).  Recent returns for both stocks have 
been above the long-term average.  

                                                 
8 Along the Washington coast, indices of fall chinook spawning escapements typically exceeded escapement goals after 1983 
(Table 3.4-1) while runs of spring chinook have been below escapement goals since 1977.  In Oregon, escapement indices for 
north migrating fall chinook consistently exceeded goals, and recent escapement levels have been higher than during the 1960s 
and early 1970s (Table 3.4-1).  Escapements of spring and fall chinook to the Rogue River and spring chinook to the Umpqua 
River have been relatively low since approximately 1989.  In northern California, the spawning escapement of Klamath fall 
chinook increased from 1995 to 1998 compared to the early 1990s. Escapement of chinook to other coastal streams in California 
is not well documented (Myers et al. 1998).  Fall chinook returns to the Central Valley, California, have been relatively large 
since 1995 (up to 200,000 spawners), but significant straying from hatcheries makes evaluating productivity from naturally 
spawning stocks questionable (Council 1999a). 
9 From 1989 to 1998, OCN coho returns were below escapement goals 6 of 10 years in spite of greatly reduced harvest effects 
(Table 3.4-1).  Among the four coastal Washington coho systems managed for natural production (Queets, Grays Harbor, Hoh, 
and Quillayute), escapement goals were not met in 65 percent of the years during 1988-1997.  In 1998, coho returns to the Queets 
and Grays Harbor streams were exceptionally low even though coastal fisheries in British Columbia, Washington, and Oregon 
were significantly reduced. 



Chapter 3 
Affected Environment 
 

3-34  Pacific Coast Pacific Salmon Fisheries Management FPEIS 

Table 3.4-1. Escapement trends and status of key chinook and coho stocks in Council management 
areas. 

Stock Name 
Escapement Trend 

Past 10 years 

% of Years 
Escapement 

Goal Met Notes 
Washington Coast Fall Chinook variable 100 Includes Willapa, Grays Harbor, Queets, 

Hoh, Quillayute systems/ escapement high 
since 1983 

Washington Coast Spring 
Chinook 

stable but low 0 Includes Quillayute, Queets, Grays Harbor 
systems 

North Migrating Oregon Coast 
Fall Chinook 

variable 100 Escapement high since 1983 

Rogue River Fall Chinook 
(local/south migrating) 

variable  Escapement low since peak in 1986-1988 

Oregon Coast Fall Chinook 
(local/south migrating) 

variable 0 Includes smaller index streams 

Oregon Coast Spring Chinook 
(local/south migrating) 

variable and 
downward 

 Includes Rogue, Umpqua systems 

Klamath R. Fall Chinook variable, cyclic 50  
California Coastal low (poor data 

quality) 
 Listed stocks 

Sacramento R. Fall Chinook variable 40 Escapement mostly hatchery strays 
Sacramento R. Winter Chinook1/ variable  Listed Stocks/escapement down since 

1988, except 1988 
Sacramento R. Spring Chinook1/ variable  Listed Stocks/escapement large return in 

1988 
San Joaquin R. Fall Chinook increasing   
Washington Coast Coho variable 35 Includes Quillayute, Hoh, Queets, Grays 

Harbor systems 
Oregon Coastal Natural Coho1/ variable 40 Listed Stocks/escapement low 1997-1998 
Central California Coho1/ low  Listed 
Notes:  1/ Stocks listed under ESA  

Specific information relative to escapement goals is missing for some stocks because of the absence of 
escapement goals or adequate monitoring data. 
Other listed species in this region (e.g., steelhead, sockeye, cutthroat trout, bull trout) are not encountered by 
Pacific Coast fisheries.   
Source: Council 1999b.   
Data exclude Columbia River and Puget Sound stocks. 

 

3.4.2.2 Listed Salmonid Species 
Listed chinook and coho ESUs that are taken in Pacific Coast fisheries are shown in Figure 
3.4-1, which shows harvest rates and the distribution of harvest for key chinook and coho 
ESUs.  Life history information and factors for decline are summarized below for all 
Council management area ESUs other than the Columbia River basin ESUs, which are 
covered in the next section.  Unless otherwise noted, information on chinook ESUs is 
summarized from Matthews and Waples (1991) (Snake River spring/summer chinook), 
Busby et al. (1996) (steelhead), and Myers et al. (1998) (all other chinook).  Table 3.4-2 
summarizes nonharvest-related factors for decline by ESU.   

There are several other salmonid populations listed from streams within the Council’s 
jurisdiction including Hood Canal summer-run chum salmon; Columbia River chum  
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Figure 3.4-1. Historic harvest rates for listed chinook and coho ESUs in Pacific Coast fisheries.  
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Notes: Percent refers to approximate harvest rate in these fisheries which were observed in years before listing (typically 

1980s and early 1990s).   
Low, medium, and high references are for comparison purposes in this document.  Depending on various factors, 
a harvest rate which is high for one stock may be moderate for another stock. 
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Table 3.4-2. Status and nonharvest-related factors for decline of Pacific Coast chinook and coho 
salmon ESUs. 

ESU (status) 

Recent 
Natural 
Run Size 

% Wild 
in ESU 

Historic 
Run Size 

Population 
Trend 

Fisheries 
Effects 

Sacramento River Winter Run Chinook ESU (E 1/94) 
Construction of Shasta Dam in the 1940s eliminated access to 
all historic spawning habitat for winter-run chinook salmon in 
the Sacramento River Basin.  This ESU is comprised of a 
single population with very limited spawning and rearing 
habitat, which increases its risk of extinction due to local 
catastrophe or poor environmental conditions.  
Supplementation of the natural spawning run through 
hatchery-rearing of winter stock has been attempted but 
results have not been evaluated.  Overlaps in run timing and 
location with fall chinook stocks may pose risks to the genetic 
integrity of the remaining population. 

< 1,000   Currently 
low but 
stable. 

Moderate 
in ocean;  
low in 
river. 

Central Valley Spring Run Chinook ESU (T 9/99) 
Historically, spring-run chinook salmon were abundant in the 
Sacramento River system and dominant in the San Joaquin 
Basin.  Of the historical 6,000 miles of spawning habitat in 
these two basins, <500 miles now remain and access of spring 
run salmon has been blocked in the San Joaquin, American, 
Upper Sacramento and Feather Rivers.  This ESU may 
hybridize with hatchery or natural-origin fall run fish.  
Reported to be extinct in the Yuba, American, Mokelumne, 
Stanislaus, Tuolumne, Merced, and San Joaquin Rivers.  

Unknown < 25%   Likely high 
in ocean. 

Central California Coho ESU (T 10/96) 
Loss of habitat has been identified as the primary factor in 
stock decline and recent surveys found coho in 47%-57% of 
streams, which historically supported coho.  Recent droughts 
and lowered ocean productivity have probably reduced run 
sizes.  

< 6,000 < 20% 200,000-
500,000 in 
1940s 

Low and 
declining. 

Moderate 
or high in 
ocean prior 
to 1980s. 

Southern Oregon/Northern California Coastal Coho ESU 
(T 5/97) 
Boundaries are from Punta Gorda, California northward to 
Cape Blanco, Oregon with main stocks in the Rogue, 
Klamath and Trinity Rivers heavily influenced by hatchery 
production.  Recent surveys of 115 of 396 streams in this 
ESU that once had coho runs show that approximately 64% 
still support coho.  Loss of habitat has been identified as the 
primary cause of stock decline. 

7,000 > 30% Unknown Natural 
runs not 
self-
sustaining. 

Moderate 
to high in 
ocean until 
1990s. 

Oregon Coast Natural Coho ESU (T 8/98) 
Boundaries are from Cape Blanco, Oregon northward to Cape 
Falcon, Oregon at the southern entrance to the Columbia 
River.  With the exception of the Umpqua River, coho 
streams within this ESU drain basins westward from the 
Oregon Coast Range.  Widespread habitat degradation is 
thought to be responsible for much of the decline, Most 
populations have hatchery plantings, many with out-of-basin 
but within ESU stock transfers.   

39,000 < 20% 390,000-
780,000 

Downward High in 
ocean until 
1990s. 

Puget Sound Chinook ESU (T 3/99) 
Includes runs from the North Fork of the Nooksack (in the 
northern part of Puget Sound) southward to tributaries of 
southern Puget Sound and westward to the Elwah River on 
the Olympic Peninsula.  Habitat throughout the ESU has been 
blocked or degraded.  In general, upper tributaries have been 
impacted by forest practices and lower tributaries and 
mainstem rivers by agriculture and/or urbanization.  Hatchery 
fish spawn naturally throughout the region  

< 25,000 11% ≤ 690,000 Mixed High in 
B.C. and 
Puget 
Sound, low 
elsewhere. 

Notes:  T = threatened, E = Endangered 



Chapter 3 
Affected Environment 

 

Pacific Salmon Fisheries Management FPEIS Pacific Coast  3-37 

salmon; Snake River sockeye salmon; Ozette Lake sockeye salmon; and steelhead from 
five ESUs, including Southern California, South-Central California Coastal, Central 
California Coastal, California Central Valley, and Northern California.  Several additional 
ESUs, including steelhead, cutthroat, and coho, are candidates for listing (Table 1.3-1).  
Steelhead, chum, and sockeye salmon are rarely taken in Council management area, hook-
and-line fisheries. 

Marine habitat within the bounds of Pacific Coast fisheries was not classified as critical 
habitat because, in making the critical habitat designations, the ocean areas did not appear 
to need special management consideration.  However, critical habitat has been designated 
or proposed in the freshwater and inland marine areas occupied by Sacramento winter 
chinook, central California coastal coho, and southern Oregon/Northern California coho 
(58 FR 33212, 62 FR 62741).   

Sacramento River Winter Run Chinook ESU 
Historical information on ocean impact rates on this stock is limited.  Fin clip mark 
recapture studies done in the early 1970s indicated that impact rates (catch/catch + 
escapement) ranged from 0.47 to 0.56.  More recent estimates for the 1998 brood year 
indicate that the ocean age-3 harvest rate was 0.23.  Impacts occur primarily off the 
California coast with most occurring south of Point Arena, California (South of the KMZ 
fishery management area).  It is unlikely that the Southeast Alaska fishery affects this run, 
and there is no interaction with Columbia River basin fisheries.  A freshwater fishery effect 
is minimal (Myers et al. 1998).  Current Council management objectives are derived from 
NMFS’ 2002 Biological Opinion, which requires that fisheries be managed to so that 
impacts do not change substantially relative to 2000 and 2001. 

Central Valley Spring Run Chinook ESU  
Most fishery effects on this stock likely occur in ocean fisheries off California and southern 
Oregon.  Ocean fishery management focuses on the fall run, with no defined management 
objectives for spring-run fish.  Because of the similarity in ocean distribution with fall-run 
fish and the smaller average size of spring-run fish, spring-run harvest rates are probably 
lower than fall-run rates, which are approximately 74 percent.   

California Coastal Chinook ESU 
Insufficient information is available on the harvest of this ESU largely because of the 
absence of representative coded-wire tag groups. 

Puget Sound Chinook ESU  
Ocean exploitation rates on natural stocks average 56 to 59 percent; total exploitation rates 
average 68 to 83 percent.  In general, Puget Sound stocks are affected by fisheries in British 
Columbia (24 percent exploitation rate from 1978 to 1995) and Puget Sound (42 percent 
exploitation rate), and are slightly affected by Southeast Alaska (less than 2 percent 
exploitation from 1988 to 1996 and in previous years) and northern Pacific Coast fisheries 
(less than 5 percent exploitation from 1978 through the 1990s). 
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Central California Coho ESU 
Little is known about ocean distribution or harvest effects on this stock largely because of 
the absence of representative coded-wire tag groups.  It is believed that the stock migrates 
offshore of California and it is unlikely that it is caught in the Southeast Alaska fishery.  
There are no effects on this stock from Columbia River basin fisheries. 

Southern Oregon/Northern California Coastal Coho ESU  
Sport and commercial fisheries off northern California and southern Oregon affect this 
ESU.  Southeast Alaska fisheries affect this ESU minimally.  Over-harvest, in part a result 
of basing harvest rates on hatchery production, is thought to have contributed significantly 
to stock decline. 

Oregon Coast Natural Coho ESU  
Stocks from this ESU are affected primarily by ocean sport and commercial fisheries from 
northern California to southern Washington.  It is unlikely that the Southeast Alaska fishery 
affects stocks from this ESU and the Columbia River basin fisheries do not affect this 
stock.  Current escapement is thought to be approximately 50 percent of current capacity of 
the river systems, suggesting that overharvest has played a major factor in decline.  
Although the long-term escapement trends are downward, the most substantial declines 
occurred in the early 1970s, coincident with high hatchery production and high ocean 
harvest rates.  

3.4.2.3 Non-Salmonid Fish Species 
Other fish species taken incidentally in Pacific Coast salmon fisheries include halibut, 
yellowtail rockfish, canary rockfish, lingcod, and sablefish.  Halibut stocks off the 
Washington, Oregon, and California coasts are in good condition.  The majority of 
groundfish stocks are in fair to poor condition.  Canary rockfish, lingcod, and sablefish 
stocks are declining and appear to be in poor condition.  Yellowtail rockfish also are fully 
utilized, but the stock appears stable.  In general, ocean conditions and over exploitation 
have contributed to stock declines (Council 1998a).  The retention of incidental harvest 
within the recreational fishery is dependent upon bag limit restrictions.  In the commercial 
troll fishery, Pacific halibut and rockfish may be retained in accordance with annual 
landing restrictions. 

3.4.2.4 Listed and Unlisted Mammalian Species 
Population information and occurrence of listed and unlisted mammals, birds, and reptiles 
in the Council management area and other areas covered in this FPEIS are summarized in 
Tables 3.3-1 and 3.4-3.  Fishery interactions with these species are rare and are believed to 
have no substantial effect.  More detailed information on these species is provided in 
Appendix B. 

3.4.2.5 Listed and Unlisted Avian Species 
Approximately 4.5 million seabirds reside and nest along the contiguous West Coast of the 
United States (Strategic Assessment Branch, NMFS, 1990).  The size and diversity of the  
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Table 3.4-3. Non-salmonid species currently listed as threatened or endangered under the ESA known 
to inhabit the Southeast Alaska, Pacific Coast, or Columbia River basin fishery 
management areas. 

Species Areas Present Population, Status Listed Status 
Marine Mammals 

Steller Sea lion Pacific Coast, Southeast 
Alaska  

Declining in Alaska; 50% decline in 
California from 1950-1980. 

Threatened 
 

Guadalupe Fur Seal (Arctocephalus 
townsendi) 

Pacific Coast 7,408 animals, increasing 14% annually. Endangered 

Blue Whale (Balaenoptera 
musculus) 

Pacific Coast, Southeast 
Alaska 

1,785 in California/Mexico stock; trend 
unknown. 

Endangered 

Fin Whale (B. physalus) Pacific Coast, Southeast 
Alaska (possible) 

993 in California; otherwise unknown. Endangered 

Humpback Whale (Megaptera 
novaengliae) 

Pacific Coast, Southeast 
Alaska 

597 in Pacific Coast stock; trend 
unknown. 

Endangered 

Right Whale (Eubalaaena 
glacialis) 

Pacific Coast, Southeast 
Alaska 

No reliable estimate. Endangered 

Sei Whale (B. borealis) Rare in Pacific Coast and 
Southeast Alaska 

No reliable estimate. Endangered 
 

Sperm Whale (Physeter catodoon) Pacific Coast, Southeast 
Alaska 

1,231 animals; no estimate of trend. Endangered 
 

Terrestrial Mammals 
Columbia White Tailed Deer Columbia River No population estimate. Endangered 

Birds 
California Brown Pelican  Pacific Coast Listing may be downgraded from 

endangered to threatened. 
Threatened 
 

Aleutian Islands Canada Goose Pacific Coast, Southeast 
Alaska 

Unknown. Endangered 

Marbled Murrelets Pacific Coast, Columbia 
River 

 Endangered 

Western Snowy Plover Pacific Coast, Columbia 
River 

 Threatened 

Short-tailed albatross Pacific Coast, Southeast 
Alaska 

 Endangered 

Spectacled Eider Southeast Alaska  Threatened 
Stellar’s Eider Southeast Alaska  Threatened 
Bald eagle Columbia River  Threatened 
American Peregrine Falcon Columbia River  Endangered 

Reptiles 
Green Turtle  (Chelonia mydas) Pacific Coast  Threatened 
Leatherback Turtle (Dermochelys 
coriacea) 

Council  Threatened 

Loggerhead Turtle (Caretta 
caretta) 

Council  Threatened 

Olive Ridley Turtle  (Lepidochelys 
olivacea) 

Council Sea turtle populations declining 
worldwide. 

Endangered 
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breeding seabird community in this region reflects the variety of nearshore prey 
environments. 

Overall abundance has remained stable or increased for most species of seabirds in recent 
years (Carter et al. 1998).  Some species have experienced declines in localized areas as a 
result of habitat destruction, human interaction, predation, and oil spills.  All populations 
have fluctuated in response to El Niño conditions and have experienced lower productivity 
and some degree of colony abandonment during intense El Niño events (e.g., 1982 through 
1983 and 1992 through 1993).  The major exception to this trend is the common murre 
(Uria aalge), which is the dominant member of the breeding seabird community on the 
West Coast.  This species declined substantially after the 1982 through 1983 El Niño event 
and has yet to recover in central California and Washington.  The primary factors thought 
to be precluding their recovery include the combined effects of high mortality from gillnet 
fishing and oil spills, and poor reproduction during subsequent El Niño events (Carter et al. 
1998).  More information on avian species is provided in Appendix B. 

3.4.2.6 Lower Trophic Level Species (Forage Fishes) 
Forage species perform a critical role in the complex ecosystem by providing the transfer of 
energy from the primary or secondary producers to higher trophic levels.10  The discussion 
of the status of lower trophic level species in this section is limited to primary prey items of 
chinook and coho salmon.  Juvenile salmonids feed opportunistically upon the available 
mix of prey items (Pearcy 1998).  Squids, euphausiids, amphipods, and small schooling fish 
are important prey taxa for salmonids off the Pacific Coast.  Young coho and chinook occur 
in the shelf zone in summer-autumn and consume small fish and squid (Gorbatenko 1989).  
Pink salmon move to deep sea areas as juveniles and feed on plankton, then return to the 
shelf waters in summer as pre-spawning adults to feed on small fish and squid (Gorbatenko 
1989).  Spring and summer upwelling off the coasts of California, Oregon, and Washington 
support the high production of phytoplankton and zooplankton, which forms the basis for 
the oceanic food chain.  The same environmental factors that determine distribution, 
abundance, and species composition of these resources also affect fish communities.    

Off the Pacific Coast, there are important directed fisheries for Pacific herring, Pacific 
sardine (Sardinops sagax), northern anchovy (Engraulis mordax), and market squid (Loligo 
opalescens).  In 1997 these fisheries contributed 68 percent of total commercial landings in 
California (Council 1999a).  In recent years, the Pacific Coast abundance and landings of 
northern anchovy have been stable at low levels.  Landings of Pacific sardine have 
increased in recent years with increased biomass and higher quotas.  In 1997 sardine 
supported the second largest (by volume, not value) fishery in California.  Squid landings 
increased recently to record high levels due to increased availability and prices, but 
decreased dramatically during the El Niño of 1997 through 1998.  In 1997 squid supported 
the largest and most valuable fishery in California.  Pacific herring are primarily harvested 

                                                 
10 Many species undergo large, seemingly unexplainable fluctuations in abundance.  Most of these species, including herring, 
anchovy, sardine, smelt, capelin, and sand lance, have high reproductive rates, are short-lived, attain sexual maturity at young 
ages, and have rapid individual growth rates such as herring, anchovy, sardines, smelt, capelin, and sand lance.  These biological 
characteristics make the species more susceptible and responsive to seasonal, inter-annual, and decadal shifts in oceanographic 
conditions within the ecosystem. 
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in inshore waters under state jurisdiction, and recent landing trends are well below 
historical long-term averages (CDFG, ODFW, WDFW, personal communications).  

3.4.3 Human Environment 
Much of the following section is based on information from Amendment 14 to the Pacific 
Coast Salmon Plan (1997) that was completed by the Council in 2000.  Unless noted 
otherwise Amendment 14 is the reference for information presented in the following 
sections. 

3.4.3.1 General Fishery Description 
Ocean salmon fisheries in Pacific Coast waters are directed toward and harvest primarily 
chinook and coho salmon.  Pacific Coast waters range from 3 to 200 miles off the coasts of 
Washington, Oregon, and California, and are managed in four major zones (Figure 3.4-2).  
Although small numbers of pink salmon may be harvested in odd-numbered years, 
sockeye, chum, and steelhead are only rarely caught in Council management areas.   

Sport and commercial harvest of coho and chinook is by hook-and-line gear only.  The 
proportion of harvest taken by these two user groups has varied over the years according to 
abundance and perceived social and economic priorities.  From the mid-1970s to 1990, the 
commercial fleet took approximately 64 percent of the coho and 81 percent of chinook.  
Since the early 1990s the commercial fleet harvested approximately 40 percent of coho and 
73 percent of chinook.  Harvest in Council management area is allocated between Tribal 
and non-Tribal fishers in accordance with judicial interpretations of state treaty obligations.  
Tribal harvest is taken in commercial fisheries and in ceremonial and subsistence fisheries 
off the Washington coast.  

Since the mid-1970s, approximately 41 percent of the total salmon harvest has been taken 
in California, 31 percent in Oregon, and 28 percent in Washington.  For coho, whose range 
is generally more northerly, California fisheries have consistently taken less than 10 percent 
of the harvest and the remainder has been evenly divided between Washington and Oregon.  
Since the mid-1970s the portion of chinook harvest taken in California fisheries has grown 
from approximately 55 percent to more than 70 percent during the 1990s.  Oregon’s share 
of chinook harvest has remained approximately the same but Washington’s share of 
chinook harvest has decreased from 24 percent in the 1976-1980 period to less than 
3 percent from 1994 to 1997. 

3.4.3.2 Commercial Fisheries and Harvests 
Commercial fisheries are limited to trolling, a method where a vessel (i.e., boat) tows 
numerous lines, with attached lures or baits,11 through the water.  Vessels range in size 
from less than 20 feet to over 50 feet.  Trollers target salmon on salmon migration and 
feeding grounds, which extend from shore out to approximately 25 miles.  Many trollers 
(typically the larger ones) are also used in Dungeness crab, albacore, sablefish, halibut, and 
rockfish fisheries.  Some troll vessels hold permits in more than one state and travel to  

                                                 
11  The number of lures or baits that may be used by a boat is limited by regulations that have varied from state to state and year 
to year, but currently averages less than 30. 
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Figure 3.4-2. Fishery management areas and major fishing ports in the Council management area.  
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areas distant from their home ports to take advantage of season openings when their own 
area is closed or to take advantage of better fishing. 

Commercial trolling has been practiced in Pacific Coast salmon fisheries since 1912.  The 
Pacific Coast troll fleet grew rapidly in the 1970s simultaneous with rising hatchery 
production of coho salmon, peaking at 11,239 vessels in 1980.  By the mid-1970s fishery 
managers believed the fleet was overcapitalized and initiated license limitation programs to 
control participation in salmon fisheries.  Permits were first required in Washington in 
1974, in Oregon in 1980, and California in 1982.12  An important element to the state 
programs is the policy, which varies among the states, regarding the minimum number of 
permits that should be available.  In Washington all permits could, theoretically, lapse or be 
surrendered to the state by their owners.  Limited entry programs in California and Oregon 
require more permits be made available if the number of permits falls below a minimum.   

In 1982, the first year all three states had license limitation programs, 9,535 vessels 
delivered troll-harvested salmon, somewhat less than in 1978 when an estimated 
11,118 vessels made landings.  The number of vessels making landings declined from this 
period to the present estimate of 1,316, which was 36 percent of the 3,678 permits held.  
Landings were made by 832 vessels in California, 433 in Oregon, and 51 in Washington.  
Tribal fishers who participate in ocean trolling are not subject to state license requirements 
or limitations. 

Before and during much of the 1970s, fishing seasons for ocean trollers were open from 
April through September for chinook and from June through September for coho13 with 
relatively few restrictions on places to fish.  During the 1980s increased conservation 
concerns led to cutbacks in season lengths and increased area restrictions.  Species-specific 
fishing regulations became common and retention of chinook or coho was limited or 
prohibited according to time and area.  The most severe ocean fishing cutbacks occurred in 
1984 in response to poor ocean salmon survival attributed to El Niño ocean conditions.  
Ocean troll fisheries became increasingly restricted in the 1990s.  Some of the major 
changes in seasons in recent years compared to the 1980s include the elimination of coho 
fishing south of Cape Falcon, Oregon, and increased closures in the KMZ and nearby areas.  
North of Cape Falcon, season length decreased in the late 1990s by nearly 50 percent 
compared to the 1980s. 

Commercial troll harvest of chinook in Pacific Coast fisheries was approximately 
one million chinook annually from 1976 to 1980; 884,000 chinook from 1981 to 1987; 

                                                 
12  The details of the programs vary among the three states, but in each case owners of the permit must renew it annually by 
paying a fee and, in some cases, making salmon landings, or the permit becomes invalid. Exceptions have been made in recent 
years when restrictions to ocean salmon seasons have been drastically curtailed. If the number of permits in Oregon falls below 
1,200 then a lottery may be used to achieve the minimum. The Oregon Fish and Wildlife Commission is allowed to suspend the 
lottery for up to 2 years if it determines the action is appropriate in consideration of the condition of the resource. When the 
program was first established, the minimum number of permits was set at the number of vessels participating in the ocean troll 
salmon fishery during the calendar year 1978 (3,158 vessels). Since initially establishing the program, the state legislature has 
reduced this minimum on several occasions. A lottery has never been held to issue more permits. The greatest number of permits 
issued was 4,314 in 1980. In 1997 there were 1,286 permits issued.  The Washington ocean troll salmon limited entry program 
was created in 1974 as part of a program that created commercial licenses for all of Washington’s commercial salmon fisheries. 
Unlike Oregon and California, no minimum was set on the number of permits to be issued. The number of permits issued in 
Washington declined to 323 in 1997.   
13 The late opening of the coho season was designed to increase biological yield and, thus, economic value in the fishery by 
allowing coho to grow to a larger size. 
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791,000 chinook from 1988 to 1993; and 615,000 chinook from 1994 to 1997.  Within the 
same periods, average annual coho landings were approximately 1.8 million; 601,000; 
418,000; and 27,000 coho, respectively. 

Coastwide harvest and value of non-Tribal commercial chinook and coho salmon from 
1982 to 1996 are shown in Figure 3.4-3.  In the 1990s, there was a southward shift in the 
concentration of chinook harvest and a northward shift in concentration of coho harvest 
because of declining fisheries in the north.  Seventy-five percent of chinook was taken in 
California from 1994 to 1997 compared to 58 percent during 1976 to 1980, and 63 to 
65 percent during the intervening periods.  In Washington, 1997 was the first year there 
was a chinook-directed non-Tribal commercial troll fishery of some significance since 
1993.  Because of closures of commercial troll seasons for coho, coho harvest in California 
and Oregon was zero from 1994 to 1997 while there was a slight (27,000 coho) harvest in 
Washington.  Coho have not been landed south of Cape Falcon, Oregon, in any significant 
quantities since 1992. 

3.4.3.3 Tribal Ocean Fishery 
Since the 1970s, there have been separate commercial seasons for American Indians.  
Harvest quotas or seasons for Tribal fisheries are set through rather complicated 
negotiations involving coastal and inland Tribes, and coastal and inland commercial and 
recreational fisheries.  In recent years ocean Tribal seasons, or quotas, have been set to 
allow Tribal fisheries to take approximately 50 percent of the ocean harvest north of Port 
Leadbetter, Washington.  Commercial Tribal fisheries provide food to consumers and 
generate income in local and state economies through expenditures on harvesting, 
processing, and marketing of the harvest.  The treaty ocean troll fishery harvested  
16,000 coho and 15,000 chinook in 1997 compared to 15,000 chinook and 19,000 coho  
in 1996 (Figure 3.4-4). 

3.4.3.4 Seafood Processors 
A relatively small number of large processor/buyer firms process most of the ocean salmon 
catch on the Pacific Coast.  Between 1995 and 1997, 1,927 firms had state processor/buyer 
licenses.  These firms included both operators of processing plants and buyers that may do 
little more than hold the fish before their shipment to a processor or market.  In some cases 
the buyers may be owners of vessels who also own licenses, thus allowing them to sell fish 
directly to the public or retail markets.  The top 24 state-licensed buyer/processor firms 
handled 50 percent of the ex-vessel value of all Pacific Coast fishery landings and 
50 percent of all landings of ocean caught salmon between 1995 and 1997.  Approximately 
80 percent of the top 24 buyer/processor firms handled salmon.  The proportion of smaller 
(handling less than $500,000 of product) buyer/processor firms handling salmon was 
approximately 20 percent.  The largest salmon buyers tend to buy salmon from four to 
eight ports. 

In California, salmon buyers/processors are largely concentrated in the Monterey/Santa 
Cruz and San Francisco areas.  In past years a significant number of buyers/processors were 
located in Humboldt County.  The net income to buyers/processors in California was  
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Figure 3.4-3. Coastwide harvest and ex-vessel value of non-Tribal chinook and coho salmon landings, 
1981 to 1997.   
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Figure 3.4-4. Coastwide harvest and ex-vessel value of Tribal chinook and coho salmon landings, 1981 

to 1997.   
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estimated at $1.9 million in 1993, which represents approximately 39 percent of the net 
income ($4.9 million) to commercial fishers for that year (USFWS 1995). 

3.4.3.5 Consumers of Salmon  
Pacific Coast salmon fisheries contribute chinook, coho, and pink salmon to North 
American salmon production.  The Pacific Coast chinook harvest is comparable to that of 
Alaska and Canada, but Pacific Coast coho and pink salmon harvests are less than Canada’s 
harvests and minor compared to Alaska.  Pacific Coast salmon products compete in a 
global salmon market with all species of salmon.  Non-salmon fish species and other meat 
protein sources also compete with salmon and act as substitutes in the market place.  

With the introduction of farm-raised salmon, world salmon markets have undergone rapid 
changes.  World salmon supply has tripled since 1980.  The estimated 1997 world harvest 
of salmon from commercial fisheries is near the 1980-1997 average and farmed production 
continues to increase.  The share of the market for farmed salmon has increased from one 
percent in 1980 to 59 percent in 1997.  Increased production of farmed salmon has had 
major effects on salmon prices and is likely responsible for a continuing slump in wild 
Pacific Coast chinook and coho prices. 

3.4.3.6 Commercial Fishery Economic Value 
As described in Section 3.3.3.5, the economic value of the commercial salmon fishery can 
be measured by the value it generates for producers and consumers.  The gross revenues 
generated by the salmon harvest for commercial troll fishers are referred to as the ex-vessel 
values because the revenues represent what the commercial fishers receive for their product 
after it leaves the fishing vessel.  In 1997 total ex-vessel value for the Pacific Coast troll 
fishery was $9.8 million.  In inflation-adjusted terms, ex-vessel value was 6 percent more 
than 1996 revenues but was 76 percent less than the 1976-1996 average.  The value of the 
commercial harvest has been at depressed levels for most of the 1990s (Figures 3.4-3 and 
3.4-4).  Net income to commercial fishers generated by the salmon harvest is the gross 
revenues received by vessel operators less the costs of production, including wages, 
operational expenses such as fuel and equipment, and fixed costs such as insurance and 
depreciation.  Based on $9.8 million in ex-vessel value in 1997 and a net income coefficient 
of 0.40, as derived from Impact Analysis for Planning (IMPLAN) for Pacific Coast 
commercial fisheries, the net income to salmon trollers is estimated at $3.9 million. 

In addition to the net income that the commercial salmon fishery generates for permit 
holders, the fishery also generates wages and fringe benefits for crew members.  Based on a 
study for southcentral Alaska, wages and fringe benefits for crew members fishing for 
sockeye salmon in the Kenai Peninsula account for approximately 14 percent of the ex-
vessel value.  The commercial salmon fishery also generates economic value for seafood 
processors, which is an important industry in some Pacific Coast regions.  The salmon 
harvested along the Pacific Coast is processed into frozen, fresh, cured, and roe products.  
Although accurate information is not available for the Pacific Coast on the income 
generated by salmon for processors, processing of sockeye salmon harvested in the Cook 
Inlet of southcentral Alaska is estimated to increase the price paid for sockeye salmon by 
approximately 65 percent.  Consumers of salmon also benefit from salmon harvested along 
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the Pacific Coast through price reductions resulting from of a greater supply of salmon and 
also from the availability of locally harvested salmon.     

3.4.3.7 Sport Salmon Fishery 
Sport fishing for salmon is limited to hook-and-line gear and is conducted mostly from 
privately owned pleasure craft and charterboats.  There is little shore-based angling in the 
ocean for salmon.  Ocean recreational fishing licenses are required.  Fee structures and 
specific licensing requirements vary among the three states.  The three states also license 
commercial passenger fishing vessels (charterboats).  Washington instituted a moratorium 
on the entry of new salmon charter vessels in 1977 and no provisions have been made to 
allow an expansion in the number of permits.  Neither Oregon nor California limits entry to 
its charterboat fleet. 

Ocean salmon angling is only one segment of a broader recreational market.  There is 
competition with the British Columbia recreational industry for the dollars of Pacific Coast 
(U.S.) marine recreational anglers.  Longer, more predictable ocean seasons have been the 
rule in Alaska and British Columbia than has been the case under the restrictive seasons of 
recent years on the Pacific Coast.  Other types of angling and recreational activities are, to 
varying degrees, potential substitutes for ocean salmon fishing. 

Sport Harvest and Effort Trends 
Between 1976 and 1980, recreational salmon fishing trips averaged approximately 
1.1 million coastwide.  This level of effort excludes salmon trips in coastal rivers, where 
only very limited data are available.  Before 1980, angler trips declined, averaging 
approximately 644,000 from 1981 to 1985.  The number of angler trips increased slightly 
during the next 5-year period largely because of increased efforts in California.   

As with commercial trolling, the majority of recreational effort (and harvest) has shifted to 
California south of Point Arena (south of Fort Bragg).  During much of the 1970s, 
Westport, Washington, led other coastal ports in recreational salmon trips, averaging 
210,000 trips annually between 1976 and 1980.  Westport was followed by Ilwaco, 
Washington (on the Columbia River), Coos Bay, San Francisco, and Newport, all with 
97,000 to 150,000 trips each.  For the 1991-1995 period, San Francisco (464,000 angler 
trips) and Monterey (356,000 angler trips) lead all other ports, followed by Westport 
(179,000) and Ilwaco (148,000).  From 1996 through 1997, angler trips totaled 215,000 in 
San Francisco and 149,000 in Monterey.  

For 1988 to 1993 and 1994 to 1997, the recreational fishery tended to have a more stable 
harvest than the troll fishery in both absolute and relative terms; however, like the troll 
fishery, reduced fishing seasons caused substantial declines in recreational fisheries in 
recent years and marked fluctuations in season length in particular areas.  From 1988 to 
1993 there were approximately 532,000 angler trips per year compared to 323,000 from 
1994 to 1997.  Total sport salmon harvest averaged 575,000 fish from 1988 to 1993 and 
decreased to an average of 297,000 fish from 1994 to 1997.  Chinook landings from 
1988 to 1993 averaged 168,000, coho landings averaged 406,000, and pink salmon 
landings averaged approximately 12,000.  From 1994 to 1997, chinook harvest averaged 
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252,000 chinook, coho harvest declined to approximately 44,000 coho, and pink salmon 
harvest declined to approximately 1,000 salmon. 

Angler effort in California (234,300 angler trips) increased 4 percent in 1997 as compared 
to 1996, and effort in 1997 was 19 percent greater than the 1976 to 1996 average.  Ocean 
recreational vessel-based trips in Oregon (30,400) declined 31 percent compared to 
1996 trips.  In 1997, 27,600 ocean angler trips took place on vessels in Washington, a 
decline of 29 percent from 1996 and the lowest effort level from 1979 to 1997, with the 
exception of 1994, when no fishing was allowed (Council 1998b). 

Ocean Sport Fishing-Related Businesses  
The number of charterboats licensed coastwide has declined substantially since the 1980s.  
Washington’s fleet decreased from more than 500 boats to approximately 200 in 1997.  
Oregon’s fleet declined from its peak of 313 boats in 1988 to 122 in 1997 (Figure 3.4-5).  
The number of charterboats actively participating in Oregon’s salmon fisheries peaked in 
1988 at 158, decreasing to 81 boats in 1994 and increasing slightly since then.  In 
percentage terms, the largest declines in charterboat participation were in the Astoria and 
Winchester Bay area.  The number of charterboats actively participating in salmon fisheries 
off California has been relatively more stable, fluctuating between 60 and 96 boats between 
1987 and 1997 (Council, 1999b). 

The majority of charter vessels along the Pacific Coast do not target salmon exclusively but 
have various strategies that include allocating parts of each season to trips for salmon, 
bottomfish, halibut, and tuna, depending on the length of salmon and halibut seasons, and 
the availability of tuna.  More than 85 percent of the charter vessels in central and northern 
California target salmon.  In Oregon, vessels that land salmon predominate in Astoria and 
Newport.  Coos Bay, which was a leading port for salmon fishing until about 1990, has 
more recently accounted for a minor share of salmon fishing vessels in Oregon.  Vessels 
that target bottomfish predominate in Garibaldi and Depoe Bay.  Brookings vessels 
combine salmon and bottomfish while Gold Beach vessels target only salmon.  In 
Washington, the most common strategy for charterboat operations is fishing for a 
combination of salmon, bottomfish, halibut, and tuna.  Although some resorts rent small 
boats to anglers, their use is mostly limited to estuaries because of the frequently dangerous 
ocean bar crossings or other inclement ocean conditions encountered in traveling to ocean 
fishing grounds. 

Other businesses affected by ocean sport fishing for salmon include marinas, lodging, food 
and beverage establishments, transportation service businesses, marine stores (boats and 
accessories), bait and tackle stores, general sporting goods stores, service stations, and 
miscellaneous retail trade stores.  In 1996 revenues generated by ocean sport fishing for 
salmon at these types of businesses along the Pacific Coast totaled an estimated 
$25.9 million based on 308,300 trips.  

3.4.3.8 Sport Fishery Economic Value 
As described in Section 3.2.3.7, the economic value of the salmon sport fishery can be 
measured by the value the sport fishery generates for consumers and producers.  Even 
though sport-caught salmon do not have a market price, the value to anglers can be  
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Source:  Council, 1999, Appendix B 
Figure 3.4-5. Number of recreational charter vessels in Washington, Oregon and California, 1980 to 1997.   

 

measured by their WTP for fishing trips.  WTP includes what anglers actually pay 
(i.e., angler spending) plus the additional amount that they would be willing to pay to 
continue sport fishing for salmon.  As described in Section 3.3.3.7 angler spending 
associated with ocean sport fishing for salmon along the Pacific Coast was estimated at 
$25.9 million in 1996.  Based on average values per trip from a study by Thomson and 
Huppert (1988), the net economic value (benefits) to anglers associated with ocean sport 
fishing for salmon in 1996 was an estimated $21.6 million.  Anglers in California realized 
approximately 73 percent of these benefits. 

The net economic value of the sport fishery to producers (e.g., charterboat operators, 
guides, and other sport fishing-related businesses) is measured by the net income (or profit) 
generated by sales to recreational anglers.  Based on an average net income coefficient of 
11.6 percent derived from IMPLAN for sport fishing-related businesses, the net income 
generated by ocean sport fishing for salmon in 1996 was estimated at $3.0 million.  Sport 
fishing-related businesses in California received the largest share of this net income, 
estimated at approximately $2.2 million.   

3.4.3.9 Fishing Communities  
This section describes the affected environment to assess changes in economic and social 
conditions in potentially affected port communities and counties along the Pacific Coast.  
Additional information about fishing communities along the Pacific Coast can be found in 
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the “Community Descriptions” report recently prepared by the Council (1999a).  The 
affected human environment is described for the most recent time frame for which data are 
consistently available, but reference is made to conditions in earlier years or changes over 
longer periods of time to the extent that they illustrate trends or tendencies important to the 
analysis.   

Regional Overview 
The Council management area extends from the United States-Canada border to central 
California, encompassing an area containing 13 counties and numerous port communities 
ranging from very small rural towns to the major metropolitan areas of San Francisco and 
Monterey counties (Figure 3.4-6).  Fishers, processors, and others live and spend money in 
these communities, which to varying degrees are dependent on the salmon fishery.  
Although commercial fisheries of all types account for less than 5 percent of jobs in coastal 
counties, commercial fishing is an important base industry for many communities.  
Angling-related tourism, reflected mostly as part of economic activity in the service sector, 
is also important to many communities.  Sport fishing, in particular salmon sport fishing, is 
one of the most popular recreations for coastal residents and those who visit the coast and, 
as such, is an important part of the culture and traditions of the region. 

Over the last few decades, unemployment rates in the coastal communities have generally 
exceeded those of metropolitan areas and statewide averages, and growth in per capita 
income has not kept pace with either state or metropolitan areas.  Personal income in 
coastal communities associated with salmon fisheries has declined as have community 
income effects.  From 1976 to 1996 total state level income associated with the recreational 
and troll ocean fisheries for all three states combined averaged $138.1 million (adjusted for 
inflation).  In 1997 state level income was $50.5 million.  Relatively greater reductions 
have occurred in many communities, particularly in the KMZ (Eureka, Crescent City, and 
Brookings) and north of Cape Falcon (Astoria, llwaco, Westport, La Push, and Neah Bay) 
(Council 1999a).  Estimated state income effects of commercial and recreational ocean 
salmon fisheries for Pacific Coast fisheries are shown in Figure 3.4-7.  Income figures are 
estimates of annual trends and the possible redirection of money between non-
fishing-dependent and fishing-dependent sectors.  In addition, they are likely an upper 
bounds on the state income effects that may have been generated by Pacific Coast ocean 
salmon fisheries as well as some selected inside fisheries (Council 1999a). 

The most important port areas for the recreational and commercial fleets are Neah Bay, 
La Push, Westport, and Ilwaco, Washington; Astoria, Garibaldi, Newport, Coos Bay, and 
Brookings, Oregon; and Crescent City, Eureka, Fort Bragg, San Francisco, and Monterey, 
California.  Neah Bay, La Push, and Ilwaco are single port areas.  The Westport area is 
comprised of the ports of Westport, Ocean Shores, and Aberdeen.  The Astoria port area 
includes harbors in Warrenton and Hammond, the Garibaldi area includes the Port of 
Tillamook and Pacific City, and Newport includes the Port of Depoe Bay.  The Coos Bay 
port area includes Florence, Winchester Bay, Charleston, and Waldport.  The San Francisco 
port area includes Bodega Bay, and the Monterey port area includes Moss Landing.  The 
socioeconomic character and dependence of the port communities on salmon fisheries varies 
with community size, diversity of industry, location in relation to trade and tourist routes, 
and other factors.  Table 3.4-4 summarizes some of these factors for each community. 



Chapter 3 
Affected Environment 
 

3-52  Pacific Coast Pacific Salmon Fisheries Management FPEIS 

 

Figure 3.4-6. Counties and communities within the Council management area.   
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Figure 3.4-7. Income effects of ocean troll and marine recreational fisheries, 1976 to 1997.   
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Notes: Expressed in 1997 dollars.  Per pound and per day estimates of income effects provided from 

output of the Fishery Economic Assessment Model.  These are income effects associated with 
expenditures in the troll or recreational sectors.  There is no differentiation between money new 
to the area and money that would otherwise have been expended in other sectors. 

Source:  Council 1999a.   
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Table 3.4-4. Description of port areas and profiles of fishing communities in the Council management area. 

 
Port Area 

 
Geographical 
Description 

Principal Ports 
for Commercial 

Salmon  
Landings 

 
Description of Primary Ports  

 
Commercial Salmon 

Fleet and Trends 

 
Sport Facilities 

and Trends 
 
Neah Bay 

 
Clallam County 
South from Neah 
Bay and Jefferson 
County 

 
Neah Bay, La 
Push 

 
Neah Bay: Formerly an important troll and sportfishing port, Neah 
Bay, located near the northwest tip of Washington, is the center of 
Makah Tribal Nation.  The Makah’s are active in ocean troll fisheries.  
Located at the terminus of a secondary highway, Neah Bay is 
relatively remote and lacks a well-developed tourist trade. 
 
La Push: The center of the Quileute Tribal Nation, La Push is a small 
port located at the mouth of the Quileute River, approximately 30 
south of Cape Flattery, WA.  The Quileute tribe is active in ocean 
troll fisheries.  Formerly an important non-tribal trolling and sport 
fishing port, La Push is located at the terminus of a secondary 
highway, is relatively remote, and lacks a well-developed tourist 
trade. 

 
Neah Bay: 20 non-tribal 
boats landed salmon in 
1997 compared to 50 in 
1988. Tribal troll effort is 
unknown. 
 
La Push: 1 non-tribal boat 
landed salmon in 1997.  
Tribal effort is unknown. 

 
Neah Bay: The 
number of resorts has 
declined from 6 to 2.
1-3 charterboats 
operate, depending 
on the season. 

 
Grays Harbor 

 
Grays Harbor 
County  

 
Taholah, 
Aberdeen, 
Westport 

 
The Westport/Ocean Shores area at the entrance to Grays Harbor has 
historically depended on fishing-related tourism and commercial 
fishing.  Located at the terminus of a secondary highway, it is 
relatively remote.  However, major resort, condominium and real 
estate developments have diversified the tourism industry, and the 
port is used by a variety of commercial fishing vessels. 

 
26 non-tribal boats landed 
salmon in 1997 compared 
to 327 in 1988. 

 
30 charter boats in 
1997 compared to 50 
in 1988 and 230 in 
1977. 

 
Columbia 
River-
Washington 

 
Pacific and 
Wahkiakum 
Counties  

 
Tokeland, 
Southbend, Bay 
Center 
Ilwaco, Chinook 

 
Ilwaco, located on the north shore of the Columbia River estuary, has 
traditionally depended on sport and commercial ocean salmon fishing.  
A small port, difficult to access by larger vessels, it is infrequently 
used by the commercial trawl fleet.  Located at the terminus of a 
secondary highway, it is relatively remote.  Although it is located near 
a major tourism center (Long Beach), Ilwaco’s tourist industry 
remains largely dependent on fishing. 

 
No boats landed salmon in 
1997 compared to 69 in 
1988. 

 
20 charterboats 
operated in 1997. 

 
Columbia 
River-Oregon 

 
Clatsop County 

 
Astoria 

 
Located on the south shore of the Columbia River estuary, the 
Astoria-Warrenton-Hammond part area has a diverse commercial 
fishing fleet, including salmon, crab, groundfish, and shrimp fishing 
vessels. 

 
Presently 30-40 vessels that 
fish salmon or a 
combination of salmon, 
crab, and blackcod operate 
from this port.  Salmon 
trolling activity from this 
port has ranged from none 
to a few hundred vessel-
days since 1988. 

 
There were 
approximately 30 
active charterboats in 
1995, down from a 
peak of 50 in 1987. 
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Table 3.4-4. Description of port areas and profiles of fishing communities in the Council management area (continued). 

 
Port Area 

 
Geographical 
Description 

Principal Ports 
for Commercial 

Salmon  
Landings 

 
Description of Primary Ports  

 
Commercial Salmon 

Fleet and Trends 

 
Sport Facilities 

and Trends 
 
Tillamook 

 
Tillamook County 

 
Tillamook, 
Garibaldi, Pacific 
City 

 
Located on the coast of Oregon approximately 50 miles southwest of 
Portland, Tillamook/Garibaldi is a relatively small port infrequently 
used by larger commercial fishing or other vessels. 

 
There are fewer than 40 
salmon vessels currently.  
Salmon trolling activity is 
currently less than 1,500 
vessel-days compared to a 
peak of 10,500 vessel-days 
in 1988. 

 
15 active 
charterboats in 1995 
compared to a peak 
of 24 in 1988. 

 
Newport 

 
Lincoln County 

 
Depoe Bay, 
Newport 

 
Commercial fishing for a variety of species is an important part of 
Newport’s economy, and this port has several fish processing plants 
and one major shipyard.  There are approximately 231 commercial 
fishing vessels of all kinds.  Located along Highway 101, Newport 
and Depoe Bay, a smaller, sport-oriented port to the north, benefit 
from large volumes of tourist traffic and a diversified tourism 
industry.  Forest products are also an important part of the area’s 
economy. 

 
There are 40-50 boats that 
troll for salmon.  Effort is 
currently less than 6,000 
vessel-days annually 
compared to a peak of 
12,500 days in 1988. 

 
40 active 
charterboats in 1995 
compared to a peak 
of 57 in 1990. 

 
Coos Bay 

 
Lane, Douglas and 
Coos Counties 

 
Florence, 
Winchester Bay, 
Charleston, 
Bandon 

 
Coos Bay is home port for a variety of commercial fishing operations 
supporting a fleet of approximately 250 vessels, as well as a major 
forest products processing and shipping center. 

 
There are 35-40 salmon 
trollers.  Effort is currently 
less than 2,000 vessel-days 
annually compared to a 
peak of 26,300 in 1989. 

 
2 active charterboats 
in 1995 compared to 
a peak of 18 in 1986. 

 
Brookings 

 
Curry County 

 
Port Orford, 
Brookings 

 
Brookings has a fleet of approximately 400 commercial fishing 
vessels  
of all kinds.  Its tourism industry benefits from its location along 
Highway 101.  
 

 
There are 10-20 salmon 
trollers.  Effort is currently 
less than 500 vessel-days 
compared to a peak of 
1,400 in 1988. 

 
6 active charterboats 
in 1995 compared to 
a peak of 18 in 1986. 

 
Crescent City 

 
Del Norte County 

 
Crescent City 

 
Crescent City has a diverse fishing fleet numbering approximately 
100 vessels. 

 
There are 15-20 salmon 
trollers.  There were 6 
vessel deliveries in 1997 
compared to 320 in 1988. 

 
No charterboats were 
operating in 1995 
compared to a peak 
of 4 in 1987. 
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Table 3.4-4. Description of port areas and profiles of fishing communities in the Council management area (continued). 

 
Port Area 

 
Geographical 
Description 

Principal Ports 
for Commercial 

Salmon  
Landings 

 
Description of Primary Ports  

 
Commercial Salmon 

Fleet and Trends 

 
Sport Facilities 

and Trends 
 
Eureka 

 
Humboldt County 

 
Eureka, Field’s 
Landing 

 
Eureka’s fishing fleet numbers upwards of 75 vessels, primarily 
focused on bottomfish and crab. 

 
There are approximately 30 
salmon trollers licensed.  
There were 104 vessel 
deliveries in 1997 
compared to 4,139 in 1988. 

 
1 active charterboat 
in 1995 compared to 
a peak of 11 in 1989. 

 
Fort Bragg 

 
Mendocino 
County 

 
Fort Bragg 

 
Approximately 20-25 shrimp and groundfish trawlers operate out of 
Fort Bragg. 

 
There are 25-30 salmon 
trollers.  There were 272 
vessel deliveries in 1997 
compared to 1,4250 in 
1988. 

 
5 active charterboats 
in 1995 compared to 
peak of 8 in 1988. 

 
San Francisco  

 
Sonoma, Marin, 
San Francisco, 
Alameda, and San 
Mateo Counties 

 
Bodega Bay, 
Sausalito, San 
Francisco, 
Princeton 

 
Increased industrial and tourist use of the Port of San Francisco has 
displaced much of the commercial fleet to other nearby ports, 
including Bodega Bay to the north.  A fleet of approximately 30 trawl 
vessels operates out of Bodega Bay. 

 
Approximately 100 salmon 
trollers operate out of San 
Francisco and up to 50 out 
of Bodega Bay.  3,140 
vessel deliveries in 1997 
compared to 22,420 in 
1988. 

 
There were 47 active 
charterboats in 1995 
compared to a peak 
of 62 in 1987.  Up to 
10 of these are based 
in Bodega Bay. 

 
Monterey 

 
Santa Cruz, 
Monterey, and San 
Luis Obispo 
Counties 

 
Santa Cruz, Moss 
Landing, 
Monterey, Morro 
Bay, Avila 

 
Tourism is an important component of the economies of all ports 
within the Monterey port area due to the area’s scenic beauty and 
accessibility.  Thus, the number of charterboats active in salmon 
fishing has remained fairly constant in recent years, peaking at 40 in 
1995.  The volume of commercial salmon landings is relatively large 
at Santa Cruz, Moss Landing, and Monterey. 

 
6,869 vessel deliveries in 
1997 compared to 11,564 in 
1988. 

 
40 active 
charterboats in 1995, 
the highest number 
over the 1987-97 
period. 

 
Santa Barbara 

 
Santa Barbara and 
Ventura Counties 

 
Santa Barbara 

 
Tourism is a major component of the Santa Barbara area’s economy.  
Commercial salmon deliveries at Santa Barbara have been relatively 
low compared to major ports in the central and northern parts of 
California. 

 
789 commercial vessel 
deliveries in 1996 
compared to 470 in 1994. 

 
For sport fishing, 
Santa Barbara trend 
data is included in 
Monterey port area 
data. 
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Population Characteristics 
The total population within the coastal counties that comprise the Council management 
area was 1.47 million in 1980, 1.62 million in 1990, and 1.69 million in 1998.  The growth 
rate was 10 percent from 1980 to 1990 and 4 percent from 1990 to 1998.  The 13 counties 
in the Council management area are Clallam, Grays Harbor, and Pacific, Washington; 
Clatsop, Tillamook, Lincoln, Coos, and Curry, Oregon; and Del Norte, Humboldt, 
Mendocino, San Francisco, and Monterey, California (Figure 3.4-6).  Populations of 
counties within the region range from relatively small, rural counties such as Curry County, 
Oregon, (27,000 residents) to metropolitan (San Francisco County [745,000 residents]).  
The Falcon-KMZ area in southern Oregon is the most sparsely populated community of the 
Council management area, containing approximately 8 percent of the total residents.  The 
South of KMZ management area, stretching from Fort Bragg to Monterey, contains 
approximately 80 percent of the Pacific Coast population. 

Population growth has varied considerably among the counties.  Those with an increase in 
population of 10 percent or less from 1980 to 1990 included Clallam and Pacific counties in 
Washington, Clatsop and Tillamook counties in Oregon, and Humboldt and San Francisco 
counties in California.  Population increases of 11 to 20 percent occurred in Curry and 
Lincoln counties, Oregon, and increases of 21 percent or more occurred in Del Norte, 
Mendocino, and Monterey counties in California.  Grays Harbor County, Washington, and 
Coos County, Oregon, experienced minor declines from 1980 levels.  By 1998 growth had 
substantially slowed for some counties while other counties experienced an increase in 
population growth (Table 3.4-5).  Seven counties experienced a population growth of 
10 percent or less, including Clatsop and Coos counties, Oregon; Grays Harbor County, 
Washington; and Humboldt, Mendocino, Monterey, and San Francisco counties, California.  
Moderate increases (11 to 20 percent) occurred in Clallam and Pacific counties, 
Washington; Curry and Lincoln counties, Oregon; and Del Norte County, California.  None 
of the counties experienced population declines from 1990 to 1998. 

Employment, Income, and Poverty Levels 
Distribution of employment among industry sectors for Pacific Coast counties is similar.  
The service sector accounts for 20 to 30 percent of jobs in Washington and Oregon counties 
and 30 to 40 percent in California counties (Table 3.4-6).  Wholesale and retail trade was 
the second largest sector, employing approximately 25 percent of the workforce in 
Washington and Oregon counties and 18 percent in California counties.  Government was 
the third largest employer, accounting for approximately 15 percent of jobs.  Sectors 
accounting for 10 percent or less of the labor force included real estate, insurance, and 
financial services (10 percent); manufacturing (7 percent); and agriculture, forestry, and 
fisheries (5 percent or less).  (Note:  Unless otherwise noted, employment, income, and 
other values are U.S. Bureau of Census estimates for 1996.)  In general, unemployment 
rates in coastal counties exceed statewide unemployment rates.  In Washington, Oregon, 
and California, coastal counties averaged 10.7 percent unemployment compared to a 
statewide unemployment rate of 6.5 percent, 7.7 percent compared to 5.4 percent 
unemployment statewide, and 9.8 percent compared to 8.6 percent unemployment 
statewide, respectively (Table 3.4-6).  
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Table 3.4-5. Key population and income statistics for counties in the Council management area. 
  Population    

State County 1990 1998 
% 

Change 
Per Capita 

Income 
% Below 
Poverty 

Washington Clallam County 56,464 66,700 18.1 $20,076 12.1 
  Grays Harbor County 64,175 67,900 5.8 $18,167 16.4 
  Pacific County 18,882 21,500 13.9 $17,300 15.5 
Subtotal/Average  139,521 156,100 11.9 $18,514 14.7 
 
Oregon Clatsop County 33,301 34,700 4.2 $19,472 13.4 
  Tillamook County 21,570 24,000 11.3 $17,058 13.2 
  Lincoln County 38,889 43,200 11.1 $18,544 14.6 
  Coos County 60,273 61,400 1.9 $17,890 17.8 
  Curry County 19,327 22,000 13.8 $18,855 15.1 
Subtotal/Average  173,360 185,300 6.9 $18,364 14.8 
 
California Del Norte County 23,460 27,000 15.1 $14,532 19.6 
  Humboldt County 119,118 122,262 2.6 $18,580 17.0 
  Mendocino County 80,345 83,734 4.2 $19,256 16.9 
  San Francisco County 723,959 745,774 3.0 $35,915 12.3 
  Monterey County 355,660 365,605 2.8 $24,394 9.5 
Subtotal/Average  1,302,542 1,344,375 3.2 $22,535 15.1 
TOTALS   1,615,423 1,685,755 4.4 $20,003 14.9 
Source:  U.S. Census Bureau 1999. 

 

Annual per capita personal income for the coastal counties averaged $18,514 in 
Washington, $18,364 in Oregon, and $22,535 in California (Table 3.4-5).  Differences 
among counties in Washington and Oregon were minor, but per capita income in California 
varied from a low of $14,532 in rural Del Norte County to $35,915 in San Francisco 
County.  Poverty levels among the coastal counties were similar for all three states and 
substantially higher than poverty levels for the states as a whole.  Poverty levels were 
14.7 percent in Washington coastal counties compared to 10.8 percent statewide, 
14.8 percent in Oregon coastal counties compared to 12.5 percent statewide, and 
15.1 percent in California coastal counties compared to 8.6 percent statewide (Table 3.4-5).   

3.4.3.10 Social Characteristics of Commercial Fleet  
Trolling became economically important after World War II.  Because fixed and variable 
costs were relatively low compared to some other fisheries, trolling became an entry level 
fishery for many who later diversified into other forms of fishing, including trawling.  The 
common practice of fishing for salmon, crab, and albacore served to buffer declines in bad 
seasons or in one of the fisheries.  In addition to full-time trollers, many people with 
flexible jobs, such as teaching or service industry work, fished part-time.  Many retirees 
also augmented their income through trolling or pursued trolling as a way to keep busy or 
as a pleasurable activity (Gilden and Smith 1996).  
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Table 3.4-6. Distribution of employment by major industry sector in 1996 for Pacific Coast counties. 

Management 
Area/State/County Port 

Agriculture, 
Forestry & 
Fisheries 

Mining & 
Construction Manufacturing 

Trans., 
Comm., & 
Other Util. 

Wholesale/ 
Retail 
Trade 

Finance, 
Insurance, 
Real Estate Services Government 

Labor 
Force 

Unemployment 
Rate 

Canadian Border to Cape Falcon Management Area 
WASHINGTON            
  Clallam County Neah Bay, LaPush 2.9% 6.7% 9.5% 3.7% 23.2% 7.2% 27.6% 19.1% 29,718 9.7% 
  Grays Harbor County Westport 4.2% 5.6% 17.4% 4.5% 24.5% 0.0% 25.9% 17.8% 29,269 11.8% 
  Pacific County Willapa Bay, Ilwaco 9.5% 4.5% 15.0% 2.1% 20.2% 6.1% 23.0% 19.4% 8,969 10.5% 
OREGON            
  Clatsop County Astoria 5.3% 5.3% 15.2% 3.1% 25.7% 4.1% 27.1% 14.2% 20,867 6.3% 
SUBTOTAL  4.6% 5.8% 14.0% 3.7% 23.9% 4.0% 26.5% 17.5% 88,823 9.6% 

Cape Falcon to Klamath Management Area (Oregon) 
  Tillamook County Tillamook, Garibaldi 4.6% 5.8% 12.3% 4.1% 24.8% 5.2% 27.3% 16.0% 10,842 6.0% 
  Lincoln County Newport 5.0% 5.6% 7.3% 3.0% 27.5% 6.3% 30.2% 15.1% 24,051 7.5% 
  Coos County Coos Bay 3.8% 4.7% 12.1% 6.0% 22.9% 4.9% 27.2% 18.3% 29,768 9.2% 
SUBTOTAL  4.4% 5.2% 10.3% 4.6% 24.9% 5.5% 28.3% 16.7% 64,661 7.6% 

Klamath Management Area 
OREGON            
  Curry County Port Orford, Brookings 5.7% 7.4% 9.9% 3.9% 27.1% 6.3% 25.3% 14.4% 8,891 9.6% 
CALIFORNIA            
  Del Norte County Crescent City 6.7% 3.6% 5.3% 3.4% 22.3% 3.8% 26.3% 28.6% 10,193 12.0% 
  Humboldt County Eureka 3.5% 5.4% 12.4% 3.9% 23.0% 5.8% 30.3% 15.7% 67,068 8.8% 
SUBTOTAL  4.1% 5.4% 11.3% 3.9% 23.3% 5.6% 29.3% 17.1% 86,152 10.1% 

South of Klamath Management Area (California) 
  Mendocino County Fort Bragg 7.1% 7.3% 17.4% 4.2% 3.2% 6.9% 37.7% 16.2% 36,712 9.7% 
  San Francisco County San Francisco 0.4% 2.8% 5.5% 6.1% 16.9% 12.7% 42.0% 13.5% 703,455 6.7% 
  Monterey County Monterey 13.6% 4.2% 5.5% 3.4% 21.0% 6.7% 28.1% 17.4% 182,986 11.9% 
SUBTOTAL  3.3% 3.3% 6.0% 5.5% 17.2% 11.3% 39.1% 14.4% 923,153 9.4% 
            
STATE SUBTOTALS            
WASHINGTON  4.4% 6.0% 13.7% 3.9% 23.4% 4.0% 26.3% 18.6% 67,956 10.7% 
OREGON  4.7% 5.5% 11.4% 4.2% 25.3% 5.3% 27.8% 15.9% 94,419 7.7% 
CALIFORNIA  3.3% 3.4% 6.4% 5.4% 17.6% 10.8% 38.4% 14.6% 1,000,414 9.8% 
            
TOTALS  3.5% 3.7% 7.3% 5.2% 18.6% 10.0% 36.8% 15.0% 1,162,789 9.2% 
Notes: “0” values are reported for confidentiality. 
 Category totals may not account for subcomponents of each labor sector category where figures were omitted for confidentiality. 
Source: Oregon State University Government Information Sharing Program, Regional Economic Information System, 1969-1997, U.S. Bureau of Census, Oregon Economic & 

Community Development Department, Idaho Department of Labor 
 



Chapter 3 
Affected Environment 
 

3-60  Pacific Coast Pacific Salmon Fisheries Management FPEIS 

Although salmon trolling remains an important part for the culture for some coastal 
communities, the number of active commercial salmon trollers is now only approximately 
10 percent of its peak of 11,000 in 1978.  A recent survey of Oregon trollers found 
approximately 41 percent of respondents were full-time fishers for whom salmon trolling 
was one of several fisheries in which they participated, including albacore trolling, 
crabbing, halibut, and black cod longlining.  Approximately 24 percent of the respondents 
were retirees and 35 percent had other jobs in addition to fishing.  Salmon trolling provided 
less than 1 percent of total income for the retirees and part-time fishermen and 12 percent 
for the full-time fishermen.  Only 8 percent earned half or more of their income from 
salmon trolling.  The average age of full-time fishers was 53; part-time fishers, 52; and 
retirees, 67 (Gilden and Smith 1996).  

3.4.3.11 Characteristics of Tribal Communities  
There are seven federally recognized Tribes in the Council management area:  Makah, 
Quileute, Hoh, and Quinault in Washington; and the Yurok, Hoopa, and Round Valley 
Tribes in California.  The Makah, Quileute, and Hoh Tribes have active commercial troll 
fleets (Phil Anderson, WDFW, personal communication).  The remaining Tribes practice 
commercial and ceremonial and subsistence fisheries in freshwater.  It should be noted that 
whether or not Tribes are actively engaged in trolling, they are entitled under treaty to troll; 
restrictions imposed on ocean fisheries would affect this treaty right. 

Hoh 
The Hoh River Tribe is considered a band of the Quileutes but is recognized as a separate 
Tribe.  The Hoh Reservation, established by Executive Order in 1963, consists of 443 acres 
located 28 miles south of Forks, Washington, and 80 miles north of Aberdeen, Washington.  
There are 212 enrolled Tribal members.  There are 20 FTE employees of the Tribe.  The 
livelihood of the Hoh is primarily fishing although a few of the residents make traditional 
decorative baskets, carved canoes for ocean going or river use, and other decorative 
carvings.  The local people dip for smelts on the beaches and still use smokehouses for 
preserving food for future use.  The tidelands have abundant razor clams, butter clams, and 
crab (Hoh Tribal Web Site 2000).   

Makah 
The Makah Reservation consists of 27,200 acres of land at the northwest tip of 
Washington’s Olympic Peninsula, bounded by the Pacific Ocean and the Strait of Juan de 
Fuca.  The Reservation is extremely isolated from other communities within Clallam 
County, the Olympic Peninsula, and Washington State in general.  Clallam County’s major 
commercial center and county seat, Port Angeles, is 75 miles from Neah Bay, which is a 
commercial fishing and timber community, as well as a tourist and sport fishing 
destination.  Seattle is 225 miles away and Forks, the closest city center, is 60 miles away.  
Tribal enrollment is approximately 2,195 and local housing is available for Tribal 
members.  Tribal employment is 90 full-time equivalents (FTEs).   

Makah are maritime people who use fish and shellfish and hunt whale.  The Makah Tribe is 
part of the Nootkan culture group, which includes the West Coast and Nitinaht Tribes of 
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Western Vancouver Island, British Columbia.  Historically, Makah have had a highly 
developed representational art style, a stratified social order, and a specialized labor force.   

Rocky headlands and sandy beaches typify the shoreline of the Reservation.  There is one 
large harbor protected by a breakwater at Neah Bay proper, the central village of the 
Reservation.  The Reservation acreage is dominated mainly by rugged mountains with 
elevations typically between 500 and 1,000 feet and reaching nearly 2,000 feet at Sooes 
Peak.  Four major watersheds drain the main Reservation areas through the Sail, Waatch, 
Hoko and Sooes rivers.  The floodplains of the Waatch and Sooes rivers contain the only 
flat land within the Reservation and are used for livestock grazing.  More than 1,000 acres 
of the land bordering the Pacific Ocean have been reserved as a Wilderness Area.  Other 
reserved areas include land around Hobuck Lake, an area of the forest set aside as a reserve 
for cedar trees; the entire 719-acre Ozette Reservation; and Tatoosh and Waadah islands.  
The remaining land is managed intensively for the production of forest products (Makah 
Tribal Web Site 2000). 

Quilleute 
Surrounded on three sides by The Olympic National Park, the Quileute Reservation is 
located on 594 acres along the Pacific Coast and on the south banks of the Quillayute River 
(formed by the Sol Duc, Bogachiel, and Dickey rivers).  The enrolled population is reported 
to be 706, and the American Indian population living on or near the Reservation totals 784.  
More than 40 percent of the population is less than 19 years of age and 2 percent of the 
population is more than 65 years.  The Tribe employs approximately 55 persons in 
administration and 25 as teachers or school administrators.  There are approximately nine 
private businesses (Northwest Portland Area Indian Health Board). 

Quinault 
The Quinault Reservation is 189,621 acres and is located in northwestern Grays Harbor 
County and southwest Jefferson County, 45 miles north of Hoquiam.  Historically, salmon 
and steelhead fishing were the major economic activities of the Quinault and the rich 
supply of timber also played an important part in their lifestyle.  The  2,453-member Tribe 
is governed by an 11-member business committee that meets with officers of the General 
Council.  This committee functions under a set of by-laws that the Tribe adopted on 
August 24, 1922.  Tribal infrastructure and businesses include offices of Economic 
Development and Natural Resources, a seafood processing plant, Quinault Timber 
Enterprises, Quinault Construction, two retail stores, and a restaurant.  The Tribe employs 
252 persons full time with approximately 57 temporary or seasonal workers (Northwest 
Portland Area Indian Health Board). 

Klamath 
Klamath Tribes consist of Klamath, Modoc, and Yahooskin Bands of Snake Indians.  
Historically, these Tribes claimed the east slopes of the Cascades and the adjoining desert 
areas from the Deschutes River headwaters in the north to Mt. Shasta in California to the 
south.  All of these areas are located above dams that block anadromous fish passage.  The 
Tribal lifestyle was hunting and gathering.  The Klamath people were placed on a 1.1-
million-acre reservation in the 1860s.  Encroachments later led to the infamous Modoc War 
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of 1873.  The Klamath Tribe was subsequently terminated in 1954 by the U.S. 
Government.  After many years of persistent lobbying, Tribal leaders were finally able to 
have this termination revoked through passage of PL 99-398, the Klamath Indian Tribe 
Restoration Act, in August 1986.  There are approximately 3,175 Tribal members; 
approximately 38 percent live in the Chiloquin area, 11 percent live in Beatty, and 
51 percent live in the Klamath Falls area.  Tribal administration employs approximately 64 
people full time and the Tribal health organization employs 48 (Northwest Portland Area 
Indian Health Board). 
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3.5 Columbia River Basin 

3.5.1 Physical Environment 
The Columbia River is the largest river on the West Coast of North 
America, draining approximately 261,000 square miles and extending 
across five ecoregions (Myers et al. 1998).  Annual precipitation west of 
the Cascade Mountains is relatively high and seasonal air temperatures are 
relatively moderate, whereas annual precipitation east of the mountains is 
low and seasonal temperatures are more extreme. 

Historically, flows in the Columbia River ranged from 49,000 to 989,000 
cubic feet per second, depending primarily on glacial and snow melt.  
Construction of numerous dams and the associated water storage capacity 
has resulted in present flows of approximately 124,000 to 350,000 cubic 
feet per second (Williams and Tuttle 1992).  Approximately 136 
hydroelectric and multipurpose dams are operated within the historical 
limits of anadromous fish runs.  These facilities have a storage capacity of 
approximately 74.9 million acre-feet, which is equivalent to approximately 
56 percent of the average annual modified runoff of the Columbia River at 
The Dalles, Oregon.  Approximately 10 million acre-feet of Columbia 
River water are delivered to farms (1980s estimate).  In addition to altering 
the seasonal flow regime, dams have altered temperature, dissolved 
oxygen, and dissolved nitrogen parameters.  The mainstem Columbia River 
is now a series of pools with greatly reduced velocities, except for the 
Hanford Reach downstream from Priest Rapids Dam and the reach below 
Bonneville Dam (Figure 3.5-1).  Major tributaries include the Snake, 

Willamette, Cowlitz, Deschutes, Yakima, and Wenatchee rivers.  Major tributaries of the 
Snake River include the Clearwater, Salmon, and Grande Ronde rivers. 

Total anadromous fish habitat in the Columbia River basin was approximately 163,000 
square miles of drainage area before dam construction.  Today, approximately 56 percent, 
or 73,000 square miles, of accessible habitat remains (Fulton 1968, 1970; Thompson 1976).  
Dams blocking access to significant anadromous fish habitat include Chief Joseph in the 
Upper Columbia River, Brownlee Dam on the Snake River, Dworshak on the North Fork 
Clearwater, Mayfield Dam on the Cowlitz, Pelton/Round Butte complex on the Deschutes 
River, and several dams in the Willamette watershed (Palmisano et al. 1993). 

3.5.2 Biological Environment 

3.5.2.1 Salmonid Species 
Most salmon and steelhead stocks in the Columbia River basin are severely depressed; four 
steelhead ESUs are listed as threatened and one ESU (Upper Columbia River Steelhead) is 
listed as endangered.  Four of the seven chinook ESUs are listed as threatened and one ESU 
is listed as endangered (Upper Columbia River Spring Chinook).  Native coho runs to the  
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Figure 3.5-1. Location map of the affected area on the Columbia River. 
 
middle and upper Columbia River basin are extinct (Mullan 1984).  Lower Columbia River 
coho are a candidate species and are therefore under review by NMFS.  Chum salmon from 
lower river tributaries are listed as threatened.  Sockeye salmon returning to the Snake 
River basin (Snake River ESU) are endangered but other sockeye stocks (primarily upper 
Columbia River) are not listed.  Pink salmon do not maintain runs to the Columbia River.  
The status of listed stocks is discussed in Section 3.4.2.2.  Recently, fisheries in the 
Columbia River basin have rarely targeted wild salmon and steelhead stocks; the primary 
exceptions are Hanford Reach chinook (fall run) and other components of the Upper 
Columbia River fall chinook run (e.g., Yakima River), and naturally spawning stocks that 
have developed from straying hatchery stocks (Mid-Columbia Brights and Bonneville Pool 
Tules).  Mid-Columbia River spring chinook may be targeted by ceremonial and 
subsistence and recreational fisheries in the Yakima drainage.   
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Since 1938, the largest runs of salmon and steelhead (hatchery and natural combined) to the 
mouth of the Columbia River occurred during the 1980s, averaging approximately 
1.8 million fish per year (Figure 3.5-2).  However, over this period the stock composition  
has changed from primarily wild to primarily hatchery origin as habitat loss and hatchery 
mitigation have replaced wild stocks both above and below Bonneville Dam.  Runs during 
1991 to 1997 were the lowest since 1938, averaging 1.1 million fish per year.  Tables 3.5-1 
and 3.5-2 summarize the status of naturally produced stocks and the relative success of 
meeting harvest management and biological goals for key species groups in the Columbia 
River basin.  Chinook comprise 50 percent of the total salmonid runs in the Columbia 
River, and the fall run represents more than 60 percent of chinook runs.  During the late 
1800s, the native summer chinook run was believed to be the largest component of the 
Columbia River basin’s runs (Chapman 1996).  Natural runs of summer chinook, sockeye, 
chum, and spring chinook have shown the greatest decline since the 1940s.  While fall 
chinook, coho, and winter and summer steelhead runs have not shown a continuous decline 
in the last 60 years, they are heavily sustained by hatchery production and were somewhat 
below average in the 1990s.14,15,16 

The natural spawning escapement of upriver bright fall chinook has been relatively large 
since 1985, averaging 61,000 spawners per year.  The majority of these fish return to the 
Hanford Reach, the last free-flowing section of the Columbia River, between the Snake 
River confluence and Priest Rapids Dam near Kennewick, Washington.  Some return to the 
Yakima River basin.  Fall chinook returning to the Snake River are a distinct ESU and 
listed as threatened.  Counts of upper river basin chinook at McNary Dam have consistently 
exceeded the current goal of 45,000 fish since 1982 (Council 1999b).  As a result of 
hatchery strays spawning in the wild, the natural spawning component of the Mid-
Columbia River Brights run has increased from no fish in the early 1980s to approximately 
13,000 spawners per year (Council 1999b).  The natural spawning population of the 
Bonneville Pool Hatchery run (tules) has averaged approximately 1,500 fish per year since 
1970.  Approximately 14,000 to 50,000 hatchery fall chinook (tules) spawn in tributaries of 
the lower Columbia River below Bonneville Dam but the trend has been downward since 
1989 (Council 1999b).  

Historically, coho salmon were common throughout the Columbia River basin (Mullan 
1984, Johnson 1991) but naturally spawned populations are presently found only in 
tributaries of the lower Columbia River17.  Since the 1960s, hatchery releases have 
accounted for 90 percent or more of the coho run that has supported major fisheries in the  

                                                 
14 Fishery managers maintain long-term counts of fish passage at dams and harvests, but these statistics typically include hatchery 
fish (ODFW and WDFW 1998); therefore, abundance indices are based on redd counts, which are subject to considerable 
measurement error and may also reflect straying of hatchery fish to the spawning grounds.  Managers often assume that redd 
counts represent approximately 40 percent of the total salmon abundance within the surveyed area. 
15 Minimum run size estimates of salmon and steelhead based on counts at dams and monitoring of fishing harvests are available 
for years since 1938. Harvest statistics are available before this period.  
16 Indices of natural spring and summer chinook abundance of unlisted runs are largely based on redd counts in the middle 
Columbia River basin tributaries.  Spring chinook redd counts in the Deschutes, John Day, and Yakima river basins have been 
low since at least 1970 but a downward trend is not readily apparent (Table 3.4-2).  Escapement of hatchery and wild spring 
chinook has been consistently below the goals at the McNary Dam counting station and the uppermost Snake River dam station 
since 1970 (Council 1999b).  Aerial counts of summer chinook redds in the upper Columbia River tributaries since 1960 (range: 
500 to 3,000 redds) have not displayed a downward trend, but escapement of hatchery and wild summer chinook at McNary Dam 
has been considerably below the goal since at least 1970.  
17 The Yakama Nation is attempting to restore coho runs to the Yakima River basin. 
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Figure 3.5-2. Minimum numbers of mature and precocious salmon and steelhead entering the 

Columbia River, 1938 to 1997.   
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Table 3.5-1. Status of non-listed, naturally produced salmon stocks in the Columbia River basin. 
Species ESU Escapement Trend Escapement Goal Met? 

Mid-Columbia River Spring Chinook 
   (Deschutes, John Day, Yakima stocks) 

low and variable hatchery/wild mixed  
goal not met 

Deschutes River Summer/Fall Chinook summer run is down, 
fall is up 

no goal 

Upper Columbia Summer/Fall Chinook   
   Summer Run low and variable historical hatchery/wild mixed 

goal not met since 1970; PSC 
interim goal met most years 

   Fall Run stable all years since 1982 typically well 
above goal 

Lower Columbia River/Southwest WA Coho very low and downward no goal 
Okanogan and Wenatchee Sockeye ESUs downward 30% of years 1988-97 
Source:  Myers et al. (1998) ODFW and WDFW (1998), Council (1999b). 

 

Table 3.5-2. Achievement rates of harvest management goals and biological goals for key species 
groups in the Columbia River basin.  

Species Management and Harvest Goals Period Goal Achieved? 
Upriver Spring Chinook Escapement at Bonneville Dam (115,000) 

Wild escapement at Lower Granite Dam 
Non-Tribal harvest rate (2%) 
Tribal harvest rate (depends on run size) 

1977-97 
1979-97 
1996-97 
1996-97 

15% of years 
Never 
All years 
Not in 1997 

Lower River Fall Chinook Escapement (5,700 Lewis River bright) 
PSC escapement (5,791 Lewis River bright) 
PST: 2 consecutive years below lower escapement goal 

1976-97 
1976-97 
1988-95 

All years 
All years 
All years 

Willamette Spring Chinook Escapement (variable: > 30,000) 
Harvest Rate (depends on run size) 

1988-97 50% of years 

Summer Chinook Escapement at Bonneville Dam (80,000-90,000) 
PSC interim escapement at Bonneville (17,857 UCR stock) 
PSC interim escapement at Rock Island (12,143 UCR stock) 
PST Trigger:  2 cons. yrs below lower goal (9,658 at R.I.) 
Non-Tribal harvest rate (< 1%) 
Tribal harvest rate (5%) 

1969-97 
1979-95 
1979-95 
1988-95 
1996-97 
1996-97 

Never 
50% of years 
65% of years 
All years 
All years 
All years 

Upriver Fall Chinook Escapement (43,500) at McNary Dam (URB) 
30% Harvest rate reduction over 1988-93 period 
Harvest rate (29.7%)-Snake River Wild 

1990-97 
1996-97 
1997 

All years 
All years 
No, small deviation 

Wild Summer Steelhead Escapement at Bonneville (62,200)-A run 
Escapement at Bonneville (13,300)-B run 
Escapement at Lower Granite (20,000)-A run 
Escapement at Lower Granite (10,000)-B run 

1988-97 
1988-97 
1988-97 
1988-97 

10% of years 
10% of years 
Never 
Never 

 Harvest rate (Zone 6: < 15%)-A Run 
Harvest rate (Zone 6: < 32%)-B Run 

1988-97 
1988-97 

9 of 10 years 
All years 

Winter Steelhead Wild fish escapement 1997 No 

Sockeye Escapement at Bonneville Dam (75,000) 
Escapement at Priest Rapids Dam (65,000) 
Harvest rate (depends on run sizes) 

1988-97 
1988-97 
1996-97 

30% of years 
40% of years 
All years 

Coho Escapement to hatcheries 1988-97 All years 

Chum No goals (not targeted)   
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lower Columbia River and elsewhere.  Harvest rates were based on achieving necessary 
hatchery escapement.  Indices of spawning escapement in lower river tributaries show a 
major decline in naturally spawning coho salmon since the 1960s.  A field study of coho 
spawning in Washington streams of the Columbia River during 1998 reported that 
98 percent of the observed coho had originated from hatcheries rather than from naturally 
spawning parents (Ruggerone 1999).  Exceptionally high harvest rates on hatchery fish and 
habitat degradation have led to the possibility that this ESU is extinct (Johnson 1991hilcote 
1998, Ruggerone 1999).  Oregon has listed coho in the Columbia River as threatened under 
its new endangered species policy (M. Chilcote, ODFW, personal communication).   

Most sockeye presently return to tributaries of the upper Columbia River having nursery 
lakes; however, development activities have blocked approximately 96 percent of sockeye 
nursery lake habitat in the Columbia River basin (Mullan 1986).  Snake River sockeye 
salmon are endangered.  Estimated run size (mostly wild fish) to the Columbia River and 
spawning escapement at Priest Rapids Dam have been somewhat low during the 1990s 
compared to 1970 through 1988.  Sockeye met the escapement goal 30 percent of the years 
from 1988 to 1997. 

Some harvest rate objectives have been reduced since 1997 as a result of biological 
opinions by NMFS.  Note that the Pacific Salmon Commission interim escapement goal for 
Columbia River upriver summer chinook has not been adopted by the Chinook Technical 
Committee and is not currently used in the Pacific Salmon Treaty process (ODFW/WDFW 
1999; TAC 1998, JCRMS 1998, J. Clark, ADF&G, personal communication).  

3.5.2.2 Listed Salmonids 
Listed salmonids originating from the Columbia River basin include Snake River 
spring/summer chinook, Snake River fall chinook, Upper Columbia River spring chinook, 
Lower Columbia River chinook, upper Willamette River chinook, Columbia River chum, 
Snake River sockeye, all five steelhead ESUs, and Columbia River bull trout.  All species 
are listed as threatened except Snake River sockeye; Upper Columbia River spring 
chinook; Upper Columbia River steelhead, which are designated as endangered; and 
cuttroat, which are proposed for listing.  Critical habitat within the watershed has been 
designated or proposed for all listed salmon and steelhead (57 FR 57051).  

Historic harvest rates for listed chinook ESUs in the Columbia River fisheries are shown in 
Figure 3.5-3 and are described below.  Historical and recent run sizes, population trends, 
and factors for decline for each of these ESUs is summarized in Table 3.5-3.  Unless 
otherwise noted, information on chinook ESUs is summarized from Matthews and Waples 
(1991) (Snake River spring/summer chinook), Busby et al. (1996) (steelhead), and Myers et 
al. (1998) (all other chinook).  

Snake River Sockeye ESU 
Snake River sockeye are not harvested in ocean fisheries.  There have been no commercial 
fisheries directed at sockeye since 1988.  Some sockeye are caught incidentally during 
summer season fisheries in the Columbia both above and below Bonneville Dam.  Since 
listing, the total harvest rate on listed sockeye has averaged less than 5%. 
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Figure 3.5-3. Historic harvest rates for listed chinook ESUs in Columbia River fisheries. 

Columbia River Chum ESU 
Columbia River chum are not taken in ocean or above Bonneville Dam.  Harvest is limited 
to late season fall fisheries in the lower Columbia River and has been 5% or less in recent 
years.  

Lower Columbia River Chinook ESU 
Hatchery chinook from the lower Columbia River comprise a majority of ocean chinook 
harvest in the Council management area fisheries north of Cape Falcon and comprise a 
minor component south of Cape Falcon.  This ESU is also taken in the lower Columbia 
River and its tributaries and, to lesser extent, by British Columbia and Southeast Alaska 
fisheries.18  Harvest rates on fall-run stocks are moderately high, averaging 65 percent 
exploitation for the 1982 to 1989 brood years (PSC 1994).  The average ocean exploitation 
rate for this period was 46 percent and the freshwater harvest rate on the fall run averaged 
20 percent, ranging from 30 percent in 1991 to 2.4 percent in 1994.  Harvest rates are 
somewhat lower for spring-run stocks.  Estimates for the Lewis River spring run average 
24 percent ocean and 50 percent total exploitation rates for 1982-1989 brood years (PSC 
1994).  The inriver (mainstem Columbia) harvest rate for the fall component of this ESU 
was 38 percent from 1988 to 1993 and 12 percent from 1994 to 1997. 

                                                 
18 Southeast Alaska fisheries account for approximately 9.8 percent of fishery effects on the Lewis River wild fall chinook run, an 
indicator stock for this ESU. 
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Notes: Percent refers to approximate harvest rate in these fisheries that were observed in years before listing (typically 

1980s and early 1990s).   
Low, medium, and high references are for comparison purposes in this FPEIS.  Depending on various factors, a 
harvest rate which is high for one stock may be moderate for another stock. 
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Table 3.5-3. Status and non-harvest related factors for decline of Columbia River chinook salmon and steelhead ESUs. 

ESU 

Recent 
Natural Run 

Size 
% Wild 
in ESU 

Historic 
Run 
Size 

Population 
Trend 

Fisheries 
Effects 

Lower Columbia Chinook (T 3/99) 
Includes numerous short and medium-length streams draining the coast ranges and west slopes of the Cascades, with a single 
large river (the Willamette.)   
The ESU includes spring-run chinook salmon in the Cowlitz, Lewis, Kalama, Sandy, and Clackamas Rivers.  Approximately 
68% of the natural spawners may be first-generation hatchery strays.    
A major component of this ESU (Lewis River bright fall stock) has been considered relatively healthy.   
All basins are affected by habitat degradation including blockages, forest practices, urbanization in the Portland and Vancouver 
areas, and agriculture in floodplains and low-gradient tributaries.   
Influence of hatchery fish on natural populations is pervasive. 

11,000 spring 
29,000 fall  

20 Unknown Short-term 
negative.  
Long-term 
mixed. 

Moderate to 
high north of 
and within 
Columbia 
River. 

Upper Willamette Spring Run Chinook (T 3/99) 
Includes native spring-runs above Willamette Falls. 
Available habitat has been reduced by construction of dams in the Santiam, McKenzie, and Middle Fork Willamette River basins, 
which have probably adversely affected remaining production via thermal effects.  Agricultural development and urbanization are 
main causes of serious habitat degradation throughout the basin. 

1,000-4,000 10  Wild runs not 
replacing 
themselves. 

Moderate in 
ocean fisheries, 
high in 
Columbia, but 
reduced to low 
in recent years. 

Upper Columbia Spring Run Chinook  (T 3/99) 
Includes stream-type chinook salmon spawning above Rock Island Dam in the Wenatchee, Entiat, and Methow rivers. 
Chief Joseph and Grand Coulee dams blocked access to a substantial portion of historical habitat.  There are local habitat 
problems related to irrigation diversions and hydroelectric development, as well as degraded riparian and in-stream habitat from 
urbanization and livestock grazing.  Mainstem Columbia River hydroelectric development has resulted in a major disruption of 
migration corridors and affected flow regimes and estuarine habitat.   
Significant impacts from hatcheries.    

≤ 5,000 
 (1990-1994) 

30  Long-term 
decline.  Short-
term increasing 
trend (1998-
2001). 

Low in 
Columbia.  
Very rare in 
ocean. 

Snake River Spring / Summer Run (T 4/92) 
Spring and/or summer chinook spawned throughout the Snake River basin An estimated 44% of all Columbia River spring and 
summer chinook salmon entered the Salmon River, the largest Snake River tributary.  The total production of the Snake River 
was probably in excess of 1.5 million spring and summer chinook salmon for some years during the late 1800s. 
Prior to hydroelectric development, many small tributary habitats were lost or severely damaged by construction and operation of 
irrigation dams and diversions; inundation of spawning areas by impoundment’s; and siltation and pollution from sewage, 
farming, logging, and mining.  More recently, the construction of hydroelectric and water storage dams without adequate 
provisions for adult and juvenile passage in the upper Snake River has precluded the use of all spawning areas upstream from 
Hells Canyon Dam.  

125,000 from 
1950-1960 
recently < 50,000 

30 ≤ 1.5 
million in 
1800s 

Long term low, 
except record 
high returns in 
2000 and 2001. 

Low in 
Columbia.  
Rare in ocean. 

Snake River Fall Chinook (T 4/92) 
Columbia River chinook salmon populations were at one time acknowledged as the largest in the world and the Snake River was 
the most important salmon-producing drainage in the Columbia system.  
The Hells Canyon Dam complex blocked almost all historical spawning habitat in the Snake River.  Remaining habitat has been 
reduced by inundation from lower Snake River reservoirs.  Spawning and rearing habitats in the mid-Columbia River region are 
affected largely by agriculture including water withdrawals, grazing, and riparian vegetation management.   

1997-2001 
average run size 
at Lower Granite 
> 1,000 

??? 72,000 in 
1940s 

Long term 
decline, but 
increasing 
trend since 
1994. 

Moderate to 
high in 
Columbia River 
and ocean. 

 



Chapter 3 
Affected Environment 

 

 

Pacific Salm
on Fisheries M

anagem
ent DPEIS 

C
olum

bia River Basin  3-71 

Table 3.5-3. Status and non-harvest related factors for decline of Columbia River chinook salmon ESUs (continued). 

ESU 

Recent 
Natural Run 

Size 
% Wild 
in ESU 

Historic 
Run 
Size 

Population 
Trend 

Fisheries 
Effects 

Lower Columbia River Steelhead (T 3/98) 
Composed of winter and summer steelhead, occupying tributaries Columbia tributaries between the Cowlitz and Wind Rivers in 
Washington and the Willamette and Hood Rivers in Oregon. 
Significant habitat blockages resulted from dams on the Sandy River, and minor blockages (such as impassable culverts) are 
likely throughout the region.  Clearcut logging has been extensive throughout most watersheds in this area, and urbanization is a 
substantial concern in the Portland and Vancouver areas.  
Hatchery fish spawn naturally throughout the region.  

< 40,000 winter 
< 20,000 summer 

< 20  Majority 
recently 
declining but 
some 
increasing. 

Very rare in 
ocean, low in 
river. 

Upper Willamette Steelhead (T 3/99)   
Occupies the Willamette River and its tributaries upstream from Willamette Falls. 
Substantial habitat blockages resulted from Detroit, Big Cliff and Green Peter Dams on the Santiam River, and flood control 
dams on the mainstem Willamette.  Clearcut logging has been common throughout most watersheds in this area.  In the 
Willamette Valley, temperatures and stream flows reach critical levels Bank erosion is severe in several areas of the basin; and 
splash dams, debris removal and stream channelization have caused long-term damage to salmonid habitats.   
Substantial numbers of winter-and summer-run hatchery steelhead spawn in the wild.  

< 5,000 late 
winter 
< 2,000 early 
winter 
< 10,000 summer 

14-54 Not 
available 

Declining since 
1971 with large 
fluctuations in 
abundance. 

Very rare in 
ocean, low in 
river. 

Middle Columbia Steelhead (T 3/99) 
Occupies the Columbia River basin above the Wind River (WA) and the Hood River (OR), including the Yakima River  
The only substantial habitat blockage in this ESU is at Pelton Dam on the Deschutes River.  Water withdrawals have reduced 
summer flows in the tributaries of the Deschutes River.  Riparian vegetation is heavily affected by overgrazing and other 
agricultural practices, timber harvest, road building, and channelization. 

37,000 < 30 ≥ 300,000 
pre-1960s 

 Very rare in 
ocean, low in 
river. 

Upper Columbia Steelhead (E 8/97)  
Occupies Columbia tributaries upstream from the Yakima River primarily draining the northern Cascades Mountains of 
Washington.   
Hatchery fish spawn naturally throughout the region.  
There is concern about the apparent high harvest rates on steelhead smolts in rainbow trout fisheries and the degradation of 
freshwater habitats within the region, especially the effects of grazing, irrigation diversions, and hydroelectric dams. 

< 1,000 in 
Wenatchee River 
< 500 in the 
Methow and 
Okanogan rivers 

< 30 Unknown Long-term 
declining.  
Short-term 
increase since 
1997 with 
highest natural 
run since 1986 
in 2001. 

Very rare in 
ocean, low to 
moderate in 
river. 

Snake River Basin Steelhead (T 8/97)    
Occupies the Snake River basin of southeast Washington, northeast Oregon, and Idaho.  Snake River steelhead are often 
classified into two groups, A- and B-run, based on migration timing, ocean age, and adult size.  
Recent droughts have likely hurt production. 
The major migration barriers are the Hells Canyon Dam complex on the mainstem Snake River and Dworshak Dam on the North 
Fork Clearwater River.  Riparian vegetation affected by overgrazing and other agricultural practices, timber harvest, road 
building and channelization.  Hatchery fish spawn naturally throughout the region. 

< 17,600 < 15 of 
total run 

Unknown Long-term 
decline, 
increasing 
trend since 
1996. 

Very rare in 
ocean, low to 
moderate in 
river. 

Notes:  1/ The strongest upward trends are either non-native stocks (Lower Willamette River and Clackamas River summer steelhead) or stocks that are recovering from major habitat 
disruption and are still at low abundance (mainstem and North Fork Toutle River).  The data series for most stocks is quite short, so the preponderance of downward trends may reflect 
the general coastwide decline in steelhead in recent years. 
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Upper Willamette Spring Chinook ESU 
NMFS estimates that the combined harvest rate on this ESU from 1980 to the early 1990s 
was 65 percent, with the majority of effects occurring in fisheries in the Columbia and 
Willamette rivers.  Because Willamette spring-run chinook are a north-migrating species, 
they are rarely taken in Council management area fisheries, and Pacific Coast ocean 
exploitation rates are thought to be less than 1 percent (Council 1999a).  This ESU is 
believed to be taken with some frequency in Southeast Alaska (where approximately 
9 percent of fishing effects on Willamette Hatchery stocks occur [PSC 1999]) and British 
Columbia.  

The Columbia River harvest rate for this ESU was 52 percent from 1988 to 1993 and 
43 percent from 1994 to 1997.  Upper Willamette spring chinook are taken primarily by 
sport fisheries and, previously, by lower river commercial fisheries targeting the Willamette 
River hatchery run.  Harvest rates have been considerably lower in tributaries supporting 
natural spring chinook during the past few years (R. Beamesderfer, ODFW, personal 
communication). 

Upper Columbia River Spring Run Chinook ESU 
NMFS has estimated total harvest rate on this ESU at 9 percent in the 1980s and early 
1990s.  Recently, harvest rates have been declining.  Southeast Alaska and Pacific Coast 
ocean fishery effects are rare (i.e., not measurable). 

Snake River Spring/Summer Run Chinook ESU 
Effects on this ESU from Pacific Coast fisheries are rare (i.e., assumed to be close to zero) 
(Council 1999a) and this is also assumed to be true for Southeast Alaska fisheries.  The main 
fishery effects on this run are from Tribal ceremonial and subsistence fisheries in the 
Columbia River, but harvest rates are extremely low.  NMFS estimates the total harvest rate 
to be 6 percent (NMFS 2000b).   

Snake River Fall Run Chinook ESU 
Fisheries from northern California to British Columbia and Southeast Alaska19 affect this 
ESU, although effects are relatively infrequent south of central Oregon.  Canadian troll 
fisheries also affect this ESU.  Recent historic harvest rates (1988 to 1996) have been 
estimated at 53 percent for all areas (NMFS 1997a).  Council management area exploitation 
rates on this stock, which ranged from approximately 15 to 20 percent before listing, have 
been approximately 10 to 11 percent in recent years (NMFS 1997a).  The harvest rate in the 
Columbia River for this ESU was approximately 29 percent from 1988 to 1993 and declined 
to 21 percent from 1994 to 1997. 

Lower Columbia River Steelhead ESU 
This ESU is taken almost entirely by sport fishers in the Columbia River and its tributaries.  
Before implementation of mark-selective fisheries in the 1980s, harvest rates may have been 
as high as 60 percent. 

                                                 
19 From 1988-1996 Southeast Alaska fisheries accounted for approximately 13 percent of the harvest-related effects on this ESU. 
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Upper Willamette River Steelhead ESU   
This ESU is taken primarily by sport fisheries in the Willamette system.  Overall harvest 
rates on natural-origin fish are less than 2 percent. 

Middle Columbia River Steelhead ESU 
This is ESU is taken by Tribal gillnet fishermen and sport fishermen.  NMFS has estimated 
harvest rates from the1980s to early 1990s to be 4 percent. 

Upper Columbia River Steelhead ESU  
Naturally produced upriver steelhead (three ESUs combined, A&B runs) are primarily 
harvested in Zone 6 Tribal fisheries and by anglers in Columbia River tributaries.  Sport 
fishermen are required to release unmarked, wild steelhead.  An estimated 11,300 naturally 
produced steelhead were harvested per year in Zone 6 from 1988 to 1993 (compared to 
3,100 per year during 1994 to 1997) and harvest rates declined from 19 to 10 percent.   

Snake River Basin Steelhead ESU  
This ESU is likely taken primarily by middle Columbia River Tribal gillnet fisheries and by 
sport fisheries in the Snake River and its tributaries. 

Bull Trout 
The Columbia River distinct population of bull trout was listed as threatened in June 1998.  
The proposed rule for this and other bull trout populations included a special 4(d) rule 
allowing sport fishing to continue in accordance with state, Tribal, national park, and fish 
and wildlife conservation laws and regulations.  This ruling indicates sport fishing, as 
presently conducted in the Columbia River basin, does not have a measurable effect on bull 
trout.  Most bull trout are located in headwaters of tributaries upstream of Zones 1 through 6 
(Rieman et al. 1997); therefore, commercial and ceremonial and subsistence fisheries in 
Zones 1 through 6 would not likely have an effect on bull trout. 

Cutthroat Trout 
Cutthroat trout in the southwestern Washington/Columbia River ESU have been proposed as 
threatened (64 FR 16397; April 5, 1999) and a final determination on their status is expected 
in September 2000.  Management of this ESU is now under the jurisdiction of the USFWS 
(65 FR 21376; April 21, 2000.)  In the Columbia River basin, this ESU extends east to The 
Dalles Dam and includes the Willamette River up to Willamette Falls.  Cutthroat trout are 
not targeted in commercial fisheries and bycatch in commercial gillnet fisheries is minimal 
because of the large mesh size of gillnets relative to the size of cutthroat trout.  Because 
sport harvest of naturally produced coastal cutthroat trout is restricted in many areas, direct 
mortality due to fishing pressure is thought to be relatively low, at least in recent years 
(Johnson et al. 1999).  Recent fishing regulations in Washington and Oregon require the 
release of all coastal cutthroat trout, except adipose-clipped hatchery fish, in most streams in 
the lower Columbia River basin.  Bag and size limits on recreational harvest of cutthroat 
trout are in effect in all lower Columbia River basin streams not subject to regulations.   
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3.5.2.3 Non-Salmonid Fish Species 
In the Columbia River, non-salmonids are rarely taken incidentally in salmon or steelhead 
fisheries.  Those taken include sturgeon, shad, walleye, and northern pike minnow 
(squawfish).  Walleye and northern pike minnow are known predators of juvenile salmon 
and are believed to take large numbers of downstream migrating salmon and steelhead, 
particularly near dams. 

3.5.2.4 Listed and Unlisted Mammalian Species 
Population information and occurrence of listed and unlisted mammals in the Columbia 
River are summarized in Tables 3.3-1 and 3.4-3.  Fisheries interactions with these species 
are rare and are believed to have no significant effect on mammalian species.  More detailed 
information on these species is given in Appendix B. 

3.5.2.5 Listed and Unlisted Avian Species 
Population information and the occurrence of listed and unlisted avian species in the 
Columbia River are summarized in Tables 3.3-1 and 3.4-3.  Additional information is 
provided in Appendix B.  Aquatic birds that are present in the action area include the 
marbled murrelet, common murre, puffins, grebes, cormorants, and surf scoters.  The 
marbled murrelet is the only listed bird likely to be encountered in lower Columbia River 
fisheries (J. Grettenberger, USFWS, personal communication).  

3.5.2.6 Lower Trophic Level Species (Forage Fishes) 
In the Columbia River, juvenile salmonids may feed on a variety of aquatic insects, 
primarily in larval and pupal stages, and some terrestrial insects.  Predation on other fish 
species by juveniles is uncommon.  Smelt are available to salmonids, although the frequency 
with which adult salmon returning to the river may actually feed on these is uncertain.  

3.5.3 Human Environment 

3.5.3.1 Historical Fisheries 
In the past, salmon and steelhead extensively used the Columbia River and its tributaries.  
Chinook salmon migrated nearly 1,200 miles up the Columbia River to Lake Windemere, 
Canada, and 600 miles up the Snake River to Shoshone Falls near Twin Falls, Idaho.  Adult 
salmon and steelhead runs, before development in the Columbia River basin, are estimated 
to have ranged from 10 to 16 million fish.  

Columbia River salmon were central to American Indian life for thousands of years before 
the arrival of Europeans.  The fishery at Celilo Falls, near The Dalles, Oregon, was a 
renowned gathering place and center of trade on the West Coast for centuries before the 
construction of The Dalles Dam in 1957.  By 1861 commercial fishing had become 
important to European settlers.  In 1866 salmon canning began and the commercial fishery 
grew very rapidly.  The early commercial fishery used gillnets, seines hauled from beaches, 
traps, and fish wheels.  The number of canneries increased to a peak of 39 in 1886.  The 
amounts and types of gear employed also increased.  There were 2,856 gillnet boats in 1915, 
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104 haul seines in 1928, 506 traps in 1926, and 76 fish wheels in 1899; dip net licenses 
peaked at 477 in 1935.  Commercial fisheries initially harvested spring and summer 
chinook, switching to other runs when these declined.  Landings exceeded 40 million 
pounds annually in the late 1800s, between 1915 and 1919, and in 1925.  Commercial 
landings were usually canned. 

The Columbia River mainstem fishery is currently divided into a non-Tribal commercial 
fishery between the downstream end of the Bonneville Dam to the Pacific Ocean (Zones 1 
through 5) and a Tribal fishing area between the McNary Dam and the area just upstream of 
the Bonneville Dam (Zone 6).  The commercial fishery above Bonneville Dam was open to 
fishing by both American Indians and non-American Indians until 1956 (Figure 3.5-1).  
Sport fishing is permitted (according to state restrictions) throughout the Columbia River 
and its tributaries. 

3.5.3.2 Commercial Salmon Fishery 
Since 1938, salmon and steelhead commercial landings have ranged from 2 million fish 
(31.6 million pounds) in 1941 to 68,000 fish (0.9 million pounds) in 1995.  During the 
1990s, total salmon and steelhead landings averaged 196,000 fish or 2.1 million pounds.20  
The 1997 non-Tribal mainstem and select-area fisheries produced the second lowest salmon 
harvest on record:  29,900 fish (331,300 pounds) or 29 percent of the total Columbia River 
commercial salmon harvest.  The select-area fisheries accounted for 68 percent of the 
commercial salmon landings below Bonneville Dam in 1997.  With severe constraints 
placed on the mainstem fishery because of depressed and ESA-listed stocks, select-area 
fisheries have become an important management tool.   

Commercial Harvest and Effort Trends 
The number of licenses issued in the non-Tribal commercial fishery since 1938 has ranged 
from a low of 597 in 1969 to a high of 1,524 in 1979, declining to 689 in 1997.  A vessel 
permit moratorium went into effect in 1980.  In the mid-1980s, in an effort to reduce harvest 
capacity, 288 licenses were purchased from fishermen by the State of Washington and 
permanently retired.  In 1995 and 1996, 135 additional Washington licenses were similarly 
retired.  

The number of seasons and fishing days for the commercial mainstem fishery below 
Bonneville Dam has declined dramatically over the last 50 years.  Before 1943, seasons 
were closed only in March and April and from August 25 to September 10.  In the past two 
decades, spring fisheries have been shortened or eliminated, summer fisheries eliminated, 
and severe time and area constraints placed on fall fisheries.  All commercial fishing for 
spring and summer chinook has been closed during the Baseline years considered. 

As discussed in Chapter 4, the annual average harvest in two recent periods, 1988-1993 and 
1994-1997, is used to estimate effects of the different alternatives given varying abundance 
levels of salmon.  From 1988 to 1993 the average non-Tribal commercial troll harvest of 

                                                 
20 Since 1995 an increasing proportion of treaty Tribal commercial landings have been sold to the general public and non-licensed 
fish dealers because of low prices paid by dealers.  The tribes monitor and estimate the commercial sale to the public and report it 
together with ticketed landings during the commercial season. 
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chinook salmon on the West Coast was 2.2 million pounds valued at $3.6 million.  For the 
same period of time, 1.5 million pounds of coho valued at $1.9 million were harvested.  
Between 1994 and 1997 the average non-Tribal troll chinook harvest of approximately 
134,000 was valued at approximately $100,000.  Coho salmon harvest and value also 
decreased to annual averages of 267,000 pounds valued at approximately $197,000 from 
1994 to 1997 (Figure 3.5-4).   

3.5.3.3 Processors 
While the Astoria and Ilwaco port areas were historically important salmon processing 
centers, declining harvests in the Columbia River have led to major declines in these 
industries.  Groundfish, shrimp, and crab fisheries that take place off the coast support most 
processing or buying operations in the lower Columbia River.  There are two salmon 
buyers/processors in Cathlamet, Washington, and one each in Longview and Vancouver, 
Washington (Council 1999b).  There are 35 salmon buyers/processors listed in Astoria but 
fewer than 5 have substantial operations (Council 1999b; NRC 2000).  Salmon purchasing 
agents may range up and down the river, but processing operations are limited to Astoria. 

3.5.3.4 Consumers of Salmon 
As described in Section 3.3.3.5, worldwide and U.S. consumption of fresh and frozen 
salmon has steadily increased over the last 18 years.  The main market for Columbia River 
salmon is domestic, with some chinook going to the smoking market in Europe. 

3.5.3.5 Commercial Fishery Economic Value 
As described in Section 3.3.3.5, the economic value of the commercial salmon fishery can 
be measured by the value the fishery generates for producers and consumers.  For non-Tribal 
commercial fishers the gross (ex-vessel) value of the salmon harvest was $754,100 in 1997, 
a continuation of ex-vessel values under $1 million since 1993 (Table 3.5-4).  Ex-vessel 
values for non-Tribal commercial chinook and coho salmon landings began declining 
rapidly in the early 1990s.  The non-Tribal gillnet fishery averaged approximately 
$7.3 million in ex-vessel value from 1984 to 1993.  The treaty gillnet fishery generated an 
average of $2.1 million in ex-vessel value from 1982 to 1991.  Ex-vessel values for chinook 
and coho landings in the American Indian fishery also declined dramatically in the early 
1990s (Figure 3.5-5).  In 1997 Tribal fishermen sold approximately $477,000 of coho and 
chinook to dealers and another $571,000 to the general public. 

The Columbia River contributes fish to commercial fisheries from northern California to 
Southeast Alaska.  Commercial ex-vessel values per chinook for ocean troll and river gillnet 
fisheries combined have been approximately $30.  Net income (revenues less the costs of 
operations) received by non-Tribal gillnet salmon fishers was an estimated $302,000 in 
1997.  This estimate is based on a net income coefficient of 0.40 derived from IMPLAN for 
Pacific Coast commercial fisheries.  The commercial salmon fishery also generates 
economic value for seafood processors.  Reliable information is not available on the income 
generated by processing salmon harvested from the Columbia River; however, salmon 
processing in California is estimated to generate 39 percent of the net income generated for 
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Figure 3.5-4. Columbia River non-Tribal chinook and coho salmon landings and ex-vessel value, 1981 to 
1997.   

 

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

Non-Tribal Chinook

Non-Tribal Coho

La
nd

in
gs

 (t
ho

us
an

d 
po

un
ds

)

Year
 

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

Non-Tribal Chinook

Non-Tribal Coho

V
al

ue
 (t

ho
us

an
d 

$)

YearSource: ODFW/WDFW (1998). 



Chapter 3 
Affected Environment 
 

3-78  Columbia River Basin Pacific Salmon Fisheries Management FPEIS 

Table 3.5-4. Annual average Washington sport salmon and steelhead harvest and effort by stream 
system, county where fisheries are located, origin of angler, affected communities, 1988 to 
1993.   

Zone Stream Catch Effort Counties Communities 

1-5 Lower Columbia River 
116,072 
(53%) 

299,863 
(26%) Pacific, Wahkiakum Ilwaco, Cathlamet, Chinook 

1-5 Cowlitz River 27,318 (13%) 
227,649 
(20%) Cowlitz, Lewis 

Toledo, Longview, Kelso, Vancouver, 
Castle Rock 

1-5 Lewis River 22,256 (10%) 
185,469 
(16%) Cowlitz 

Longview, Kelso, Woodland, 
Vancouver 

6 Upper Columbia River 14,437 (7%) 
120,310 
(11%) 

Klickitat, Benton, 
Franklin Richland, Pasco, Kennwick, Other 

1-5 Kalama River 8,708 (4%) 72,564 (6%) Cowlitz Kalama, Longview, Kelso 
1-5 Washougal River 5,852 (3%) 48,769 (4%) Clark Washougal, Camas, Vancouver 
6 White Salmon River 5,559 (3%) 46,328 (4%) Skamania White Salmon, Stevenson 
1-5 Elochoman River 3,867 (2%) 32,225 (3%) Wahkiakum Cathlamet 
6 Wind River 3,549 (2%) 29,578 (3%) Skamania White Salmon, Stevenson 
6 Klickitat River 2,503 (1%) 20,861 (2%) Klickitat White Salmon, Klickitat, Lyle 
6 Little White Salmon River 1,904 (1%) 15,869 (1%) Wahkiakum Leavenworth 
6 Mid Columbia River 940 (0%) 7,833 (1%) Skamania, Klickitat Stevenson, Carson, White Salmon 
>6 Icicle River 922 (0%) 7,682 (1%) Chelan Leavenworth 
>6 Wenatchee River 893 (0%) 7,440 (1%) Chelan Wenatchee, Cashmere, Leavenworth 
1--5 Tilton River 802 (0%) 6,682 (1%) Lewis Morton 
6 Ringold 718 (0%) 5,986 (1%) Benton Richland, Pasco, Kennwick, Other 
1-5 Grays River 577 (0%) 4,806 (0%) Wahkiakum Cathlamet 
>6 Yakima River 115 (0%) 954 (0%) Yakima Yakima 

 
commercial salmon fishers (USFWS 1995).  Based on this relationship, net income to 
processors associated with the 1997 salmon harvest in the Columbia River was 
approximately $118,000. 

3.5.3.6 Sport Salmon Fishery 
There are two general recreational fishery management areas below Bonneville Dam—the 
lower Columbia area extending from Bonneville Dam downstream to the Astoria-Megler 
Bridge and the Buoy 10 area extending from below the Astoria-Megler Bridge to Buoy 10, 
which marks the ocean/inriver boundary.  Approximately 80 percent of the recreational 
harvest and effort in the Columbia River system occurs in the lower river and tributaries.  
Accounting for approximately 20 percent of harvest and effort, the recreational fisheries 
above Bonneville Dam are geographically widespread and socially important.   

Much of the recreational harvest in both the lower and upper Columbia River occurs in 
tributaries.  The Cowlitz, Lewis, Kalama, and Elochoman rivers in Washington and the 
Willamette, Sandy, and Santiam rivers in Oregon account for approximately 45 percent of the 
lower Columbia River basin salmon and steelhead harvest.  Above Bonneville Dam, the 
Klickitat, White Salmon, and Little White Salmon tributaries in Washington the Deschutes in 
Oregon, and other tributaries account for approximately 60 percent of the salmon and steelhead 
harvest.  Tables 3.5-4 and 3.5-5 show annual average sport harvest and effort for 1988 through 
1993 in the Columbia River and tributaries for Washington and Oregon sport salmon and 
steelhead fisheries.  The Snake River and its main tributaries, the Clearwater and Salmon, 
account for 35 percent of the upriver steelhead harvest from the Columbia River system. 
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Figure 3.5-5. Columbia River Tribal chinook and coho salmon landings and ex-vessel value, 1981 to 1997.  
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Table 3.5-5. Annual average Oregon sport salmon and steelhead harvest and effort by stream system, 
county where fisheries are located, origin of angler, and affected communities, 1988 to 1993.   

Zone Stream 
% 

Catch Effort Counties 
% effort from 

within state 

% effort 
from  

within area Communities 

1-5 Lower Mainstem 6 238,748 (24%) Clatsop 93 12 
Astoria, Warrenton, 
Hammond 

1-5 Willamette 3 274,142 (28%) 

Multnomah, 
Clackamas, 
Washington 99 43 Portland 

1-5 Clackamas 2 113,576 (11%) 

Multnomah, 
Clackamas, 
Washington 99 43 Portland, Gresham 

1-5 Sandy 2 98,448 (10%) 

Multnomah, 
Clackamas, 
Washington 99 43 Portland, Gresham 

1-5 Santiam 1 53,217 (5%) Marion, Linn 99 43 Salem, Albany, Stayton 

6 Deschutes 1 52,981 (5%) 
Wasco, 
Sherman 99 22 Maupin, Madras 

6 Upper Mainstem 1 48,166 (5%) 

Hood River, 
Wasco, 
Sherman 96 31 

Cascade Locks, Hood 
River, The Dalles, 
Umatilla 

6 John Day 0 30,033 (3%) 
Sherman, 
Gilliam 89 39 Biggs 

1-5 McKenzie 0 22,137 (2%) Lane 99 43 Springfield 
6 Hood 0 23,818 (2%) Hood River 99 22 Hood River 
6 Grand Ronde 0 23,382 (2%) Wallowa 89 39 La Grande, Elgin, Troy 

1-5 
Lower Mainstem 
Tributaries 0 16,894 (2%) 

Clatsop, 
Columbia 96 31 

Astoria, Warrenton, 
Hammond, St. Helens 

 

Sport Harvest and Effort Trends 
Before 1975, lower Columbia River recreational fisheries were primarily for salmon and 
steelhead.  Closures for spring chinook and summer steelhead severely reduced salmon 
angling opportunities from 1975 to 1983.  Improved upriver summer steelhead, upriver fall 
chinook, and lower river spring chinook runs since 1984 have allowed for greater angling 
opportunities.  In 1997 a total of 90,000 angler trips were made on the lower Columbia 
River; 17,300 salmon and steelhead were caught (Figure 3.5-6).   
From 1988 to 1997, recreational effort and harvest have decreased significantly in the 
Columbia River estuary (Buoy 10) and lower and upper mainstem tributaries (Figure 3.5-7).  
From 1988 to 1993 the estuary harvest averaged approximately 99,000 salmon, of which 
about 14 percent were chinook and the remaining were coho.  From 1994 to 1997 the annual 
average harvest decreased to approximately 12,000 salmon, of which about one-third were 
chinook and two-thirds coho.  Angler trips averaged approximately 128,000 per year from 
1988 to 1993 compared to 27,000 per year from 1994 to 1997.   
Harvest from 1988 to 1993 averaged approximately 132,000 salmon and steelhead in the 
lower Columbia River mainstem and tributaries; spring and fall chinook, summer and winter 
steelhead, and coho accounted for 45, 44, and 11 percent of the harvest, respectively.  Lower 
mainstem and tributary harvest from 1994 to 1997 declined to approximately 68,000 salmon 
and steelhead per year; spring and fall chinook, summer and winter steelhead, and coho 
accounted for 35, 57, and 5 percent of the harvest, respectively.  Angler trips decreased from 
approximately 1 million trips per year from 1988 to 1993 to 400,000 trips per year from 
1994 to 1997.   
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Figure 3.5-6. Lower Columbia River salmon trips and harvest, 1975 to 1997. 

Figure 3.5-7. Estuary (Buoy 10) salmon trips and harvest, 1982 to 1997.   
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The average annual sport harvest of salmon and steelhead in the upper Columbia River 
mainstem and tributaries was approximately 113,000 from 1988 to 1993, with (an estimated) 
695,000 angler trips.  Steelhead and chinook comprised 82 and 18 percent of the harvest, 
respectively.  For the 1994-1997 period, approximately 362,000 angler trips per year 
occurred, which resulted in an average harvest of 60,000 steelhead and 15,000 chinook.   

Recreational Fishing-Related Businesses  
Businesses affected by sport fishing for salmon and steelhead on the Columbia River include 
charterboat operations, marinas, lodging, food and beverage establishments, transportation 
services, marine stores (boats and accessories), bait and tackle stores, general sporting goods 
stores, service stations, and miscellaneous retail trade stores.  In 1996 revenues at sport 
fishing-related businesses generated by sport fishing for salmon and steelhead on the 
Columbia River were an estimated $35.0 million based on 730,800 angler days.  
Approximately 51, 45, and 4 percent of this angler spending is estimated to have occurred in 
Washington, Oregon, and Idaho counties, respectively. 

3.5.3.7 Recreational Fishery Economic Value 
As described in Section 3.2.3.7, the economic value of the salmon and steelhead sport 
fishery can be measured by the value it generates for consumers and producers.  Even 
though sport-caught salmon do not have a market price, the value to anglers can be 
measured by their WTP for fishing trips.  WTP includes the amount of money anglers 
actually pay (angler spending) plus the additional amount that they would be willing to pay 
(net economic value) to continue sport fishing for salmon and steelhead.  

The net economic value (benefits) to anglers associated with sport fishing for salmon and 
steelhead on the Columbia River has been estimated at $24.8 million in 1996.  Anglers in 
Washington realized approximately $12.6 million in benefits, and Oregon and Idaho anglers 
realized approximately $11.3 million and $992,000, respectively.  It should be noted that the 
sport fishing effort in 1996 was one of the lowest in recent years. 

The net economic value of the sport fishery to producers (e.g., charterboat operators, 
marinas, and other sport fishing-related businesses) is measured by the net income (or profit) 
generated by sales to recreational anglers.  Based on an average net income coefficient of 
11.6 percent derived from IMPLAN for sport fishing-related businesses, the net income 
generated by sport fishing for salmon and steelhead on the Columbia River in 1996 has been 
estimated at $4.1 million.  Sport fishing-related businesses in Washington received the 
largest share of this net income, which has been estimated at $2.1 million.   

3.5.3.8 Treaty American Indian Fishery 
A major treaty Tribal dip net fishery was located at Celilo Falls that was permanently 
inundated in 1957 by The Dalles Dam, thus ending the Tribal fishery that had occurred for 
millennia.  Commercial treaty Tribal landings at Celilo Falls ranged from 0.8 to 3.5 million 
pounds annually from 1938 to 1956.  In 1968, as a result of a Supreme Court ruling, the 
states were required to allow treaty fishing at usual and accustomed places in the mainstem 
Columbia River above Bonneville Dam.  In recent years, the Tribes have increased their 
reliance on direct sales to the public.  These sales have grown, making up an important 
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component of the ex-vessel value.  In 1969 general regulations including fishing areas, river 
mouth closures, dam sanctuaries, and gear regulations were adopted.  

3.5.3.9 Fishing Communities  
This section describes the affected environment to assess changes in economic and social 
conditions in communities in the Columbia River basin.  The affected human environment is 
described for the most recent time frame for which data are consistently available, but 
reference is made to conditions in earlier years or changes over longer periods of time to the 
extent they illustrate trends or tendencies important to the analysis. 

Regional Overview 
The lower Columbia River mainstem is bounded on the Washington side by Pacific, 
Wahkiakum, Cowlitz, Clark, and Skamania counties and on the Oregon side by Clatsop, 
Columbia, and Multnomah counties (Figure 3.5-8).  Contained in this area are the major 
metropolitan area of Portland-Vancouver and the smaller cities of Astoria, Oregon, and 
Longview and Kelso, Washington.  Major interstate highways cross the Columbia River at 
Portland and parallel its south bank from Astoria east to Idaho.  The transportation corridor 
on the north side of the river is a secondary route.  Commercial fishermen travel throughout 
the lower river depending on open areas or the best fishing opportunity; however, 
approximately 75 percent of the fleet is concentrated in the ports of Ilwaco and Cathlamet, 
Washington; and Astoria-Warrenton, Oregon.  The remainder of the fleet is spread among 
the much smaller ports of St. Helens-Rainier, Clatskanie, and Dodson, Oregon; and the 
Washington communities of Skamokawa, Kalama, Longview, and Vancouver (King, S., 
ODFW, personal communication).  

Skamania, Klickitat, Benton, Franklin, Walla Walla, Grant, Yakima, and Chelan counties 
bound the Columbia River above Bonneville Dam and below Grand Coulee Dam on the 
Washington side.  On the Oregon side it is bounded by Hood River, Wasco, Sherman, 
Gilliam, Morrow, and Umatilla counties. 

Tribal commercial and ceremonial and subsistence fisheries occur throughout the upper 
Columbia River but are concentrated in the area from Bonneville Dam to The Dalles Dam 
within Hood River County, Oregon, and Skamania and Klickitat counties, Washington.  
Tribal communities within the affected environment (as discussed in the following section) 
are spread over a larger area. 

Because a major portion of recreational fisheries takes place in Columbia River tributaries, 
the communities impacted by fishing tourism are widespread.  Important Washington 
tributary sport fisheries include those in the Cowlitz, Toutle, Kalama, Washougal, Klickitat, 
and Wind rivers located within Cowlitz, Clark, Lewis, Skamania, and Klickitat counties.  In 
Oregon, the Willamette, Clackamas, and Sandy rivers located within Multnomah, 
Clackamas, and Linn counties have important recreational fisheries.  In Umatilla County, the 
Deschutes River, bounded by Sherman, Morrow, and Gilliam counties and the John Day 
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Figure 3.5-8. Lower Columbia River counties and communities.   
 

River, has the most important upper Columbia River tributary sport fisheries in Oregon, but 
other fisheries exist in tributaries ranging as far south as the McKenzie (tributary to the 
Willamette) in southern Oregon and the Grande Ronde in eastern Oregon (Table 3.5-5).  
Approximately 35 percent of the Columbia River system’s upriver sport steelhead harvest is 
taken in Idaho in the Snake, Clearwater, and Salmon rivers.  Idaho, Nez Perce, Valley, 
Lemhi, Custer, and Clearwater counties border the Snake River in Idaho with its important 
sport steelhead and Tribal fisheries. 

Population Characteristics 
Total population in the counties that comprise the affected environment was approximately 
2.2 million in 1998 (Table 3.5-6); Washington counties comprised 43 percent, Oregon 
counties 53 percent, and Idaho counties 4 percent of the total.  More than 60 percent of the 
population is centered in four counties surrounding the greater metropolitan area of Portland, 
Oregon, and Vancouver, Washington, including Multnomah and Clackamas counties, 
Oregon, (642,000 and 324,000 residents, respectively) and Clark and Cowlitz counties, 
Washington (328,000 and 93,000 residents, respectively).  The other major population 
centers are the cities of Yakima in Yakima County, Washington (population 218,000) and 
the Tri-Cities area (Pasco, Kennewick, Richland) in Benton County, Washington 
(population 133,000).  Population increased 15.7 percent within the affected environment  
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Table 3.5-6. Key population and income statistics for counties in the Columbia River basin region. 

State County 1990 1998 % Change 
Per Capita 

Income 
% Below 
Poverty 

WASHINGTON Wahkiakum 3,327 3,900 17.2 $17,765.00 9.0 
  Cowlitz 82,119 93,100 13.4 $19,700.00 12.6 
  Clark 238,053 328,000 37.8 $22,579.00 9.3 
  Lewis 59,358 68,600 15.6 $17,895.00 14.1 
  Skamania 8,289 9,900 19.4 $17,370.00 10.7 
  Klickitat 16,616 19,100 14.9 $16,975.00 16.0 
  B/F/Y/C1/ 391,106 455,000 16.3 $19,494.00 15.4 
Subtotal/Average  798,868 977,600 22.4 $18,825.00 12.4 
       
OREGON Clatsop 33,424 34,700 3.8 $19,472.00 13.4 
  Columbia 37,859 42,300 11.7 $19,004.00 8.7 
  Multnomah 586,000 641,900 9.5 $52,955.00 13.5 
  Clackamas 280,906 323,600 15.2 $25,343.00 6.8 
 Linn 91,742 102,200 11.4 $18,413.00 13.8 
  HR/W/S2/ 40,650 44,000 8.2 $17,219.00 13.4 
Subtotal/Average  1,070,581 1,188,700 11.0 $20,901.00 11.6 
       
IDAHO Idaho 13,768 15,056 9.4 $14,556.00 15.7 
  Nez Perce 33,754 36,852 9.2 $20,376.00 11.4 
  Valley 6,109 8,005 31.0 $20,192.00 12.6 
  L/C/CW3/ 19,537 21,447 9.8 $16,311.00 13.5 
Subtotal/Average  73,168 81,370 11.2 $17,859.00 13.3 
TOTALS  1,942,617 2,247,670 15.7 $19,331.00 12.3 

Notes: 1/ Benton/Franklin/Yakima/Chelan 
 2/ Hood River/Wasco/Sherman 
 3/ Lemhi/Custer/Clearwater 
Source:  U.S. Census Bureau 1999. 

 
between 1990 and 1998.  Washington State counties experienced a 22.4 percent population 
increase and counties in Oregon and Idaho grew 11.0 and 11.2 percent, respectively.  The 
most rapid growth in absolute and percentage terms was in Clark County, which added 
nearly 90,000 residents for a 37.8 percent change between 1990 and 1998. 

Employment, Income, and Poverty Levels 
For the counties in the Columbia River basin, the service sector accounts for approximately 
30 percent of jobs, followed by wholesale and retail trade (23 percent); government 
(13 percent); manufacturing (12 percent); insurance, financial, and real estate services 
(7 percent); mining and construction (6 percent each); transportation, communication, and 
utilities (5 percent); and agriculture, forestry, and fisheries (2 percent) (Table 3.5-7).  In 
general, apportionment of employment among sectors is similar for the three states.  Notable 
exceptions are Wahkiakum County (population 1,100), where the agriculture, forestry, and 
fisheries sector accounts for 21 percent of employment and government jobs account for 
22 percent, and Skamania and Klickitat counties, where government jobs comprised 
21 percent and 32 percent of the labor force, respectively. 
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Table 3.5-7. Distribution of employment by major industry sector in 1996 for Washington, Oregon, and Idaho counties in the Columbia River 
basin. 

State County 

Agriculture, 
Forestry 

and 
Fisheries 

Mining and 
Construction Manufacturing 

Transportation, 
Communications, 

and other 
Utilities 

Wholesale 
and 

Retail 
Trade 

Finance, 
Insurance, 

Real 
Estate Services Government 

Total 
Labor 
Force 

Unemployment 
Rate 

WASHINGTON            
 Wahkiakum 21.1% 0.9% 0.0% 5.3% 21.4% 5.6% 23.4% 22.2% 1,133 6.8% 
 Cowlitz 1.9% 7.6% 22.3% 4.6% 22.3% 4.9% 23.8% 12.5% 45,972 8.6% 
 Clark 1.1% 8.8% 15.2% 4.7% 22.1% 8.0% 26.8% 13.3% 139,179 4.4% 
 Lewis 3.2% 6.6% 15.7% 5.1% 26.4% 4.8% 22.3% 16.0% 32,023 9.9% 
 Skamania 1.9% 4.8% 12.3% 3.5% 12.5% 1.2% 31.5% 32.3% 2,559 11.4% 
 Klickitat 6.8% 6.5% 18.7% 7.7% 12.6% 5.3% 20.7% 21.6% 7,820 12.3% 
 B/F/Y/C1/ 4.6% 5.6% 8.9% 4.6% 24.9% 5.3% 30.8% 15.3% 224,429 11.5% 
Subtotal  3.2% 6.9% 12.9% 4.7% 23.6% 6.0% 28.1% 14.7% 453,115 9.3% 
OREGON            
 Clatsop 5.3% 5.3% 15.2% 3.1% 25.7% 4.1% 27.1% 14.2% 20,867 6.3% 
 Columbia 3.1% 6.8% 17.1% 7.2% 22.0% 5.2% 23.6% 15.1% 13,603 6.1% 
 Multonomah 0.6% 5.2% 10.3% 6.9% 21.6% 8.7% 34.3% 12.3% 522,435 5.1% 
 Clackamas 2.5% 7.7% 11.4% 3.8% 28.4% 7.7% 29.0% 9.7% 157,120 3.9% 
 Linn 2.5% 6.4% 24.4% 4.6% 21.6% 4.3% 23.8% 12.4% 51,296 7.0% 
 HR/W/S2/ 2.2% 4.6% 13.2% 2.0% 29.3% 2.1% 29.5% 17.0% 21,570 9.6% 
Subtotal  1.3% 5.8% 11.8% 5.9% 23.3% 7.8% 32.1% 12.0% 786,891 6.3% 
IDAHO            
 Idaho 2.7% 8.8% 15.2% 5.3% 19.4% 5.0% 20.8% 22.8% 6,427 11.1% 
 Nez Perce 0.2% 5.7% 16.2% 5.5% 24.3% 7.1% 28.2% 12.7% 24,427 3.5% 
 Valley 3.4% 13.1% 5.0% 3.7% 23.5% 7.4% 24.0% 19.9% 5,454 9.3% 
 L/C/CW3/ 3.7% 11.8% 12.0% 4.4% 23.0% 4.0% 13.3% 27.8% 9,581 8.7% 
Subtotal  1.7% 8.3% 13.9% 5.0% 23.3% 6.2% 23.6% 18.1% 45,889 8.2% 
TOTALS  2.0% 6.3% 12.2% 5.5% 23.4% 7.1% 30.3% 13.2% 1,285,895 8.0% 

Notes: 1/ Benton/Franklin/Yakima/Chelan 
 2/ Hood River/Wasco/Sherman 
 3/ Lemhi/Custer/Clearwater 
 “0” values are reported for confidentiality for some counties. 
Category totals may not account for subcomponents of each labor sector category where figures were omitted for confidentiality. 
Source: Oregon State University Government Information Sharing Program, Regional Economic Information System, 1969-1997, U.S. Bureau of Census (1999), Oregon Economic & 

Community Development Department, Idaho Department of Labor 
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The average unemployment rate for Columbia River basin counties was 8 percent in 1996, 
somewhat higher than the average unemployment rate for the states of Washington 
(9.3 percent) or Oregon (6.3 percent).  The lowest unemployment rates in Washington were 
4.4 percent in Clark County and 6.8 percent in Wahkiakum County; rates in other counties 
ranged from 8.7 to 12.3 percent (Table 3.5-7).  In Oregon, Clackamas and Multnomah 
counties (comprising much of the greater Portland metropolitan area) had a 3.9 and a 
5.1 percent unemployment rate, respectively, and other Columbia River basin counties’ 
unemployment rates ranged from 6.1  to 9.6 percent.  Unemployment rates in Idaho State 
counties ranged from a low of 3.5 percent in Nez Perce County to 11.1 percent in Idaho 
County. 

Annual per capita income for Columbia River basin counties in Washington averaged 
$18,825 and ranged from $16,975 (Klickitat County) to $22,579 (Clark County).  Per capita 
income for Columbia River basin counties in Oregon averaged $20,091 and ranged from 
$17,219 (Hood River/Wasco/Sherman) to $25,955 (Multnomah County).  Annual per 
capita income for Columbia River counties in Idaho State averaged $17,859 and ranged 
from $14,556 (Idaho County) to $20,376 (Nez Perce County).  Population, income, and 
poverty statistics are shown in Table 3.5-6.   

Poverty rates in Washington averaged 12.4 percent and ranged from 9.0 percent 
(Wahkiakum County) to 16.0 percent (Klickitat County) for Washington counties in the 
Columbia River basin.  In Oregon poverty rates ranged from 6.8 percent (Clackamas 
County) to 13.8 percent (Linn County) and averaged 11.6 percent.  Poverty rates in Idaho 
State averaged 13.3 percent and ranged from 11.4 percent (Nez Perce County) and 
15.7 percent (Idaho County) for counties in the Columbia River basin. 

3.5.3.10 Columbia River Treaty Indian Tribes 
Tribes located along the Columbia and Snake rivers that have a vested interest in activities 
affecting salmon harvesting include Yakama Nation, Confederated Tribes of Warm 
Springs, Confederated Tribes of Umatilla, Shoshone-Bannock Tribe, and Nez Perce Tribe 
(Figure 3.5-9).  Other Tribes located in the Columbia River basin may be indirectly 
affected.    

Yakama Nation 

Current Characteristics 
The Yakama Indian Reservation, comprised of 1.4 million acres (1,573 square miles), is 
located in Klickitat and Yakima counties in south-central Washington.  The reservation has 
an agricultural area located in the bottom of the Yakima Valley, range or grazing lands in 
the foothills, and forested areas in the western and southern parts of the reservation.  There 
are 8,870 Tribal members and Tribal headquarters are located near Toppenish, Washington.  
The Yakama Nation operates a number of businesses and a museum, and provides 
approximately 600 full-time jobs and another 200 part-time forestry jobs in the summer. 
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Figure 3.5-9. Location of Tribal nations that are party to the Columbia River Fisheries Management 
Plan. 

 

History 
The Yakama Nation, which is comprised of 14 bands and Tribes, ceded 10.8 million acres 
of their ancestral homeland to the U.S. government in 1855, but reserved the right to hunt 
and fish, access and use traditional cultural sites, gather traditional foods and medicines, 
pasture stock, and have water in sufficient quantity and quality in all of their “usual and 
accustomed places” within that ceded area.   

The reservation and surrounding area offer varied sources of food for subsistence including 
fishing, hunting, and the gathering of wild roots and berries.  Tribal members have 
historically depended on the Columbia River and salmon for their subsistence.  Traditional 
routes for subsistence were and are now the Columbia River, starting above Priest Rapids 
to the traditional fishing site on Celilo Falls, and extending west on the lower Columbia 
River beyond the Klickitat River.   
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Fisheries 
Currently, as in the past, salmon and steelhead fishing is critical to the way of life for the 
Yakama Nation.  The Tribe places greatest cultural importance on harvesting wild salmon 
for ceremonial uses, and Tribal management policies prioritize the restoration of natural 
stocks and habitats.  Despite preferences for wild fish, most Tribal fishers recognize that 
hatchery fish are more abundant in the river and in their harvests.  Subsistence fishing is 
permitted year-round in the mainstem Columbia River unless closed by Tribal regulation to 
meet management guidelines.  Primary gear is hoopnets tied to scaffolds erected on the 
bank, hook-and-line, and gillnets permitted by the Tribal government in certain 
circumstances.  Subsistence fishing in tributaries within the ceded area (Wind River on the 
west to the Methow River on the north) is allowed when and where returns are strong 
enough to meet spawning needs and provide harvestable surplus. Dipnets and hook-and-
line are the only authorized gear in tributary fisheries. Gillnets may be used in Zone 6 as 
authorized by the Tribe to harvest prescribed numbers of fish for ceremonial and 
subsistence purposes. Commercial fishing is conducted primarily with gillnets, but fish 
caught with the subsistence gear types described above may be sold during commercial 
seasons.  Tribal harvests typically occur all year and include spring, summer, and fall 
chinook; coho; sockeye; and summer and winter steelhead.  The Yakama Nation harvests 
fish primarily in Zone 6 of the Columbia River, its tributaries (Yakima and Klickitat 
rivers), and Icicle Creek, which is a tributary to the Wenatchee; they do not feel that they 
share any of these tributaries with other Tribes.  In general, salmonids are harvested with 
hook-and-line, gillnets, hoop nets, and dip nets (Parker 1999, JSA Survey). 

Commercial Fisheries 
Commercial salmon and steelhead fishing is important to individual Tribal members’ way 
of life, with some members using it as their main source of livelihood.  Although 
commercial salmon and steelhead fishing is not a main source of livelihood for the majority 
of members, it does provide a means for continuing with parts of the Tribe’s historical 
lifestyle.  Over 500 Tribal members conduct commercial fishing activities for an average of 
15 days each year (Parker 1999, JSA Survey). 

The Yakama Nation has three commercial seasons:  the winter season from February 1 
through mid-March for sturgeon, the spring season from mid-May through mid-June for 
spring chinook and shad, and the fall season from early August through mid-October for 
fall chinook and steelhead.  Tribal commercial fishing is permitted in Zone 6 of the 
Columbia River except in specific areas where closures are established to protect stocks.  
The Yakama Nation also occasionally authorizes commercial fisheries in some tributaries 
and terminal fishing areas such as the Klickitat River and Drano Lake.  Landings in the 
Zone 6 Treaty commercial fisheries crested in 1988 and then decreased through 1995, with 
the harvest of fall chinook increasing over the past several years to about one-third to one-
half of the levels experienced in the late 1980s (Yakama Nation 1998). 

Although the winter gillnet season targets white sturgeon, spring chinook are also caught.  
Fishermen use set gillnets up to 400 feet long, with no restrictions on mesh size.  The 
Treaty commercial sale of spring chinook has averaged 49 fish annually since 1982; 
however, many of the first spring chinook caught in gillnets are retained for traditional 
“first salmon” Tribal ceremonies and subsistence uses (Yakama Nation 1998).  Upriver 
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bright chinook are targeted in the Yakama’s commercial fishery and significant numbers of 
steelhead and “tule” chinook are also caught.  The practice of releasing wild salmonids 
caught in commercial harvests varies by individual, but Tribal members are trying to avoid 
harvesting wild steelhead (Parker 1999). 

Ceremonial and Subsistence Fisheries 
Salmon are an essential part of Tribal ceremonies such as traditional feasts, funerals, and 
memorial dinners; for subsistence, it is an important part of Tribal members’ diets.  The 
ceremonial and subsistence fisheries can occur at any time of the year on the Columbia 
River and from early April until the end of October on the various tributaries (Yakama 
Nation 1998, Parker 1999).  The Yakama Nation conducts ceremonial and subsistence 
fisheries on the Yakima, Klickitat, Wind, and Columbia rivers and Icicle Creek; the 
Yakima and Klickitat rivers are of particular importance to the Tribe.  Since 1994 a 
subsistence fishery has been conducted at Willamette Falls on the Willamette River.  Other 
tributaries that are of interest to the Tribe include the Little White Salmon, White Salmon, 
Wenatchee, Entiat, Methow, and Okanogan rivers (Yakama Nation 1998). 

Ceremonial and subsistence fishing is usually conducted using a long-handled hoopnet that 
can be fished passively or actively from a platform extending over a river.  Although this 
type of fishing can occur anywhere in Zone 6, the majority of platforms are at the Lone 
Pine in-lieu site (25 were identified in 1989) at The Dalles, Oregon, and at the Cascade 
Locks (40 were identified in 1989) just above Bonneville Dam.  Approximately 50 
platforms were identified in 1989 throughout the remainder of the Bonneville and The 
Dalles dams pools (Yakama Nation 1998).  In recent years, more hook-and-line fishing has 
occurred and has become popular below John Day and The Dalles dams.  If large quantities 
of fish are needed for a traditional activity, gillnets are permitted under a strict agreement 
between the Tribes and the states.  Ceremonial permit gillnets are used almost exclusively 
during the spring to harvest spring chinook salmon, the most valued species for traditional 
and cultural reasons.  In 1998 the Yakama Nation harvested approximately 605 spring 
chinook under 16 spring ceremonial permits (Yakama Nation 1998).  The release of wild 
salmonids from ceremonial and subsistence fishing activities varies by individual.  Tribal 
members’ willingness to release wild fish is a function of market and subsistence values.  
Wild steelhead are the only species routinely released, and they are released only from 
dipnets when there is little or no commercial interest in them.  Steelhead are of lower 
subsistence value than Pacific salmon, and many Tribal fishers would rather release them 
than take them home. This is primarily a result of a traditional aversion to wasting 
resources. 

Confederated Tribes of Warm Springs 

Current Characteristics 
The Warm Springs Indian Reservation is more than 641,000 acres (more than 1,000 square 
miles) across arid canyons and mountain forests in parts of Jefferson and Wasco counties, 
Oregon.  The reservation extends from the summit of the Cascade Mountains and 10,497-
foot Mt. Jefferson, east to the Deschutes River at a 1,000-foot elevation, and then south the 
Metolius River and Lake Billy Chinook, where they form the southern boundary.  More 
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than half of the reservation is forested and the remainder is primarily range land.  Tribal 
headquarters is located in Warm Springs (Northwest Portland Area Indian Health Board 
May 21, 1999; Nat Shaw, Warm Springs Public Information Department, June 24, 1999). 

The Tribe has 3,755 members; approximately 3,200 members and 460 non-members live 
on the reservation.  The Confederated Tribes operate many businesses, including Kah-nee-
ta Resort, Warm Springs Museum, Indian Head Gaming Center, Warm Springs Power 
Enterprises (Pelton Re-regulating Dam Hydroelectric Project), Warm Springs Forest 
Products Industries, Warm Springs Apparel Industries, and the KWSO Radio Station.  
Annual Tribal employment is approximately 575 people; up to 1,200 members are 
employed in peak work seasons.  An additional 350 people are employed full-time at other 
Tribal businesses (Northwest Portland Area Indian Health Board [NWPAIHB]; Nat Shaw, 
Warm Springs Public Information Department June 24, 1999). 

History 
The Confederated Tribes of Warm Springs is comprised of the Walla Walla (later called the 
Warm Springs), the Wasco, and the Paiute Tribes.  These and other Tribal groups 
developed an extensive economic network that centered on the mid-Columbia River region 
and depended on the Columbia River and its resources, particularly the salmon (Nat Shaw, 
Warm Springs Public Information Department June 24, 1999). 

The Wasco bands on the Columbia River were the easternmost group of Chinookan-
speaking American Indians and remained at their village sites along the Columbia River 
year-round.  Wasco were primarily fishermen and traders, obtaining roots, trade beads, furs, 
clothing, and horses in exchange for root bread, salmon meal, and bear grass.  They fished 
by building scaffolding over falls in the river and using long-handled dip nets to harvest 
salmon and other migrating fish.  Individual fishing sites were highly prized and were 
passed along within families for generations.  One of the most popular sites, Celilo Falls on 
the Columbia River, was inundated with the construction and operation of The Dalles Dam 
in 1958, so Tribal members currently fish over falls located on the Deschutes River 
(Nat Shaw, Warm Springs Public Information Department June 24, 1999). 

Wasco’s closest up-river neighbors were the Warm Springs bands who lived along 
Columbia River tributaries and traveled between winter and summer villages.  Warm 
Springs depended more on game, roots, and berries than Wasco, but salmon was also an 
important staple (Nat Shaw, Warm Springs Public Information Department June 24, 1999). 

Paiutes lived in southeastern Oregon and fish were not as important for them as for the 
Tribes residing closer to the Columbia River.  They moved often over a wide area to 
harvest plants and game, and interacted infrequently with the other Tribes (Nat Shaw, 
Warm Springs Public Information Department June 24, 1999). 

The Wasco and Warm Springs Tribes signed a series of treaties in 1855.  One of these 
treaties created the Warm Springs Reservation and reduced the Tribal lands by 
approximately 10 million acres (14,000 square miles) for the exclusive use of the Tribe.  
The Tribes retained their rights to harvest fish, game, and other foods from the reservation 
and, approximately 24 years later, the Paiute Tribe moved to the reservation.  In 1937 the 
three Tribes organized as the Confederated Tribes of the Warm Springs Reservation and in 
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1938 accepted a corporate charter to conduct business ventures (Nat Shaw, Warm Springs 
Public Information Department June 24, 1999). 

Fisheries 
Currently, as in the past, salmon and steelhead fishing is extremely important to the way of 
life for the Confederated Tribes of Warm Springs.  Because of reduced salmonid stocks, 
Tribal members consider the harvest of wild salmon, a preference for their Tribe, a luxury 
(Fagen 1999).  Tribal harvests typically occur from March through October and include 
spring, summer, and fall chinook; sockeye; and steelhead.  Tribal members fish primarily in 
Zone 6 of the Columbia River, the Deschutes River, and the Willamette River, with some 
additional harvests in the Hood and John Day rivers (Fagen 1999).  Rivers and their 
tributaries are not fished exclusively by any one Tribe.  Warm Springs Tribal members 
share the Columbia River with Yakama Nation, Confederated Tribes of Umatilla, and Nez 
Perce Tribe, and share the John Day River with Confederated Tribes of Umatilla (Fagen 
1999). 

Commercial Fisheries 
Approximately 15 Tribal members conduct commercial fishing activities for 4 to 6 weeks 
each year, usually in September and October, for fall chinook.  Tribal members typically 
conduct commercial fish harvests with gillnets in Zone 6 of the Columbia River.  

Ceremonial and Subsistence Fisheries 
Several hundred Tribal members conduct ceremonial and subsistence harvests in the 
Columbia and Deschutes rivers using hook-and-line, gillnets, dip nets, and set nets.  Tribal 
members conduct ceremonial and subsistence fishing activities regularly over a 6-month 
period and intensively for 4 to 6 weeks within that period.  Wild steelhead harvested during 
subsistence fishing on the Deschutes River are released (Fagen 1999). 

Confederated Tribes of Umatilla 

Current Characteristics 
The Umatilla Indian Reservation is approximately 172,000 acres and comprises 
approximately 8 percent of Umatilla County, Oregon (NWPAIHB, Confederated Tribes of 
the Umatilla 1996).  There are approximately 1,900 Tribal members.  There is no Tribal-
sponsored housing available but housing is available in the city of Pendleton, approximately 
5 miles away.  Approximately two-thirds of the Tribal members live on or near the 
reservation with approximately 1,000 American Indians from other Tribes and 1,700 non-
American Indians (NWPAIHB; Confederated Tribes of the Umatilla 1996). 

The Tribe has a number of offices and programs, including a Department of Natural 
Resources and a Department of Fisheries, that employ approximately 360 people.  The Tribe 
also owns a grain elevator, store, trailer court, gaming resort, and hotel.  To be completed in 
1998 was a cultural institute, RV park, 18-hole golf course, entertainment park, and a 
convenience store/gas station (NWPAIHB, Confederated Tribes of the Umatilla 1996). 
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History 
Confederated Tribes of the Umatilla Indian Reservation are descendants of the Cayuse, 
Umatilla, and Walla Walla Indian Tribes.  Their original lands covered 6.4 million acres in 
southeastern Washington and northeastern Oregon.  Umatilla and Walla Walla Tribes 
frequented the Columbia River and the lower regions of its tributaries—the Umatilla River 
and Willow Creek for the Umatilla Tribe and the Walla Walla and Snake rivers for the 
Walla Walla Tribe.  The Cayuse Tribe lived on the upper courses of the rivers draining into 
the Columbia River, including the Grande Ronde River and upper sections of the Tucannon 
and Touchet rivers.  All three Tribes hunted east of the Blue Mountains.  Bands camped at 
their favorite locations during the year but all shared the same area.  Most bands gathered at 
winter sites on or near the Columbia River, with winter camps located at such present-day 
areas as Mission and Umatilla, Oregon, and Walla Walla and Pasco, Washington 
(Confederated Tribes of the Umatilla Indian Reservation 1996). 

The life and culture of the Tribes centered on the gathering of food throughout the seasonal 
cycles of migration over their lands.  The principal food sources were salmon and roots but 
they also collected and ate berries, deer, and elk.  The Tribes fished for salmon in the 
Columbia River and its tributaries from late spring to fall, but Tribal members also 
harvested eel, steelhead, sturgeon, suckers, whitefish, and other fish.  Fish were harvested 
with hook-and-line, nets, spears, and traps.  As with the Warm Springs Tribes, Umatillas 
suspended wood platforms from bluffs and large rocks along the Columbia River and other 
major fishing rivers such as the Palouse, Snake, Yakima, Walla Walla, Umatilla, Grand 
Ronde, and John Day rivers.  Fish were not only used as a major food source for the Tribe 
but were also exchanged with Tribes from as far away as the Great Plains for trade goods 
and buffalo meat (Confederated Tribes of the Umatilla Indian Reservation 1996). 

The Walla Walla Treaty of 1855 was negotiated with the three Tribes and established the 
confederation.  This treaty established the Umatilla Indian Reservation, on traditional 
Cayuse territory, and the Tribes became known as Confederated Tribes of the Umatilla 
Indian Reservation.  Disruptions of their annual food-gathering cycle and depleted livestock 
herds forced a majority of the Tribal members to move onto the reservation by 1860 to 
obtain food and clothing from the federal government (NWPAIHB; Confederated Tribes of 
the Umatilla Indian Reservation 1996). 

In 1885 the Slater Act was passed, which created an allotment system to provide each 
enrolled Tribal member individual tracts of land from the reservation.  These individual 
tracts could then be sold by each Tribal member to anyone, including non-American 
Indians.  Such sales resulted in the checkerboard pattern of American Indian and non-
American Indian lands now present on the reservation.  The Tribal culture was further 
weakened by the construction of dams and flooding of traditional fishing sites, as described 
previously under Confederated Tribes of Warm Springs (Confederated Tribes of the 
Umatilla Indian Reservation 1996). 

Fisheries 
Currently, as in the past, salmon and steelhead fishing is critical to the way of life for 
Confederated Tribes of the Umatilla Indian Reservation and remains the foundation of the 
Tribe’s culture and religion.  Unlike other Tribes, it appears that Tribal members of 
Confederated Tribes of Umatilla are more concerned about using traditional locations and 
gear to harvest fish, rather than whether those fish are of native or hatchery stock (James 
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1999).  The Tribe typically harvests spring, summer, and fall chinook; coho; sockeye; and 
steelhead.  Species harvested at various times of the year typically include steelhead and 
sturgeon (February and March), steelhead and chinook (April), chinook (May through 
July), Columbia River commercial fishing (August), Columbia River commercial fishing 
and coho (September), steelhead and coho (October and November), and steelhead 
(December and January) (James 1999). 

The Tribal members fish in the Columbia River and tributaries located in southeastern 
Washington and northeastern Oregon.  Steelhead, spring chinook, fall chinook, and fall 
coho are harvested in the Umatilla River; steelhead and spring chinook are harvested in the 
John Day River; and steelhead are also harvested in the Grande Ronde and Tucannon rivers 
(James 1999).  Rivers and their tributaries are not fished exclusively by any one Tribe.  
Umatilla Tribal members share the Grande Ronde and Tucannon rivers with the Nez Perce 
Tribe, the John Day River with Confederated Tribes of Warm Springs, and the lower 
Yakima River with the Yakama Nation (James 1999). 

Commercial Fisheries 
Approximately 30 Tribal members conduct commercial fishing activities for about 60 days 
each year.  Tribal members typically conduct commercial fishing in Zone 6 of the 
Columbia River, harvesting chinook in the fall and steelhead and sturgeon in the winter.  
Commercial fishing in Zone 6 of the Columbia River is usually conducted using hook-and-
line, gillnets, and dip nets; Tribal commercial fishermen usually keep both wild and 
hatchery fish (James 1999). 

Ceremonial and Subsistence Fisheries 
As many as 100 Tribal members participate in ceremonial and subsistence fisheries, 
typically for spring chinook in the Columbia River.  Ceremonial and subsistence harvests 
are conducted using gillnets for about 60 days annually in Zone 6 of the Columbia River, 
platform dip netting about 60 days in Zone 6, and hook-and-line, and are conducted in the 
tributaries for 1 to 3 weeks.  Wild steelhead are typically released on a voluntary basis, 
mostly by Tribal members using hook-and-line (James 1999). 

Shoshone-Bannock Tribe 

Current Characteristics 
The Fort Hall Indian Reservation, where the Shoshone-Bannock Tribe is located, includes 
approximately 544,000 acres adjacent to Interstates 86 and 15 in southeastern Idaho.  The 
reservation lies partially in Bingham, Bannock, Power, and Caribou counties.  Tribal 
headquarters is located east of Fort Hall.  There are 3,951 Tribal members.  The Tribe has a 
number of offices and programs that employ approximately 227 full-time and 25 part-time 
workers in fish and wildlife related positions, retail outlets, a gaming facility, museum, and 
newspaper (NWPAIHB, Shoshone Bannock Tribal Enterprises 1999). 
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History 
The territory of the Shoshone and Bannock Tribes originally included large areas of the 
states of Idaho, Utah, Wyoming, and Nevada, particularly the Salmon and Snake River area 
in what is now southern Idaho.  The Tribes traveled throughout this region to hunt, gather 
food, and fish for salmon (Shoshone Bannock Tribal Enterprises 1999). 

The reservation was established with the Treaty of July 2, 1863, at Fort Bridger, Utah.  On 
July 14, 1867, an Executive Order set aside the reservation for the Boise and Bruneau Bands 
of the Shoshone and Bannock Indian Tribes.  The original 1.8 million acres was reduced to 
approximately 1.3 million acres in 1869 and a surveying error in 1872 further reduced the 
reservation to 1.2 million acres.  The Treaty of July 30, 1883, then defined the reservation as 
the land bordered on the east by the Portneuf Mountains and bordered on the west by the 
Raft River.  Additional land was ceded to the U.S. government in 1900, leaving the existing 
544,000-acre reservation (NWPAIHB, Shoshone Bannock Tribal Enterprises 1999). 

Fisheries 
A representative of the Shoshone-Bannock Tribe was contacted to learn more about the 
importance of salmonid fisheries for the Tribe but they did not wish to provide information. 

Nez Perce Tribe 

Current Characteristics 
The Nez Perce Indian Reservation includes approximately 138,000 acres, of which about 
34.8 percent is Tribally owned and is located along U.S. Highway 12 east of Lewiston, 
Idaho, in Nez Perce, Lewis, Clearwater, and Idaho counties.  Tribal headquarters is located 
in Lapwai, Idaho (NWPAIHB, University of Idaho 1996).  The Tribe has approximately 
3,250 Tribal members and has several businesses employing approximately 700 people in 
forest products, mining, retailing, gaming, and service businesses. 

History 
At one time, the Nez Perce occupied a 17-million acre territory covering north central 
Idaho, northeastern Oregon, and southeastern Washington.  The Tribe traveled seasonally, 
hunting buffalo on the Great Plains, fishing for salmon at Celilo Falls on the Columbia 
River, and trading with Tribes located in British Columbia, on the Pacific Coast, and in the 
Mississippi River Valley (University of Idaho 1996). 

The 1855 Treaty reserved most of the Tribe’s ancestral homelands; however, the discovery 
of gold in the 1860s led to the creation of the Treaty Council of 1863, which reduced the 
reservation by 7 million acres and reduced the Nez Perce Indian Reservation to 
approximately 757,000 acres.  The Dawes General Allotment Act of 1887 allocated lands 
to individual members of the Tribe.  In 1893 the Tribe signed an agreement that allowed 
unallocated lands to be declared a “surplus” and sold to the U.S. government for 
homesteading.  The Dawes Act and the related agreement resulted in the reservation being 
reduced to approximately 138,000 acres (NWPAIHB; University of Idaho 1996). 
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Fisheries 
The Nez Perce Tribe participates in commercial, ceremonial, and subsistence fisheries in 
Zone 6, as well as in fisheries in much of the Snake River Basin.  Fisheries in the Snake 
River and its tributaries are typically ceremonial and/or subsistence, but the tribe may 
authorize commercial fisheries, usually targeting abundant returning hatchery fish. 
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4.1 Introduction 
The fishery management plans for the three 
jurisdictions considered here provide a flexible 
framework for managing fisheries to meet their 
conservation and use objectives.  Each year, annual 
fishery plans are developed within the context of 
the framework plans to meet the year-specific 
circumstances related to the status of stocks 
affected by the fisheries.  The federal action 
considered for each of the jurisdictions is NMFS’ 
review and approval of the annual fishery plans.  
NMFS’ review is an ongoing process that seeks to 
evaluate approaches taken by management 
agencies, within and among the three jurisdictions, 
to meet the underlying needs for conservation and 
use.  In its review and consultation with these three 
jurisdictions, NMFS must meet its statutory 
obligations to protect salmonid resources; seek to 
maximize long-term, socioeconomic benefits (i.e., 
from fisheries); and meet its trust obligations to 
treaty Tribes.  However, there are different ways to 
balance these objectives and different strategies 
that can be used that may provide better solutions 
for meeting the obligations and objectives of the 
respective fishery plans.  The alternatives 
considered in this FPEIS are programmatic in 
nature and designed to provide review flexibility 
and an overview of fishery management methods 
and strategies that could be implemented as part of 
the annual planning process.  These methods and 
strategies would then be subject to NMFS’ review 
and approval. This chapter provides the analytical 
basis for comparing the alternatives outlined in 
Chapter 2. 
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It details the expected consequences on the physical, biological, and human environments 
associated with implementation of the different management measures under the proposed 
alternatives.  Although each of the alternatives would have a different effect on the biological and 
human environments, effects on the physical environment in the three fishery management areas 
are not expected to vary among the proposed alternatives or management areas and are expected to 
be localized and not significant.  Specific effects on the physical environments are discussed below.  
The biological analysis in this chapter emphasizes the effects on listed and unlisted salmon and 
steelhead runs.  For the purposes of this analysis, these effects are defined as short-term, long-term, 
and cumulative. 

Changes to the human environment stem from changes in management measures and the conduct of 
fisheries.  Effects on the human environment are described first in terms of changes in season 
duration and then changes in structure, harvest, and fishing effort.  The economic parameters used 
to evaluate effects on the human environment include angler benefits (i.e., net willingness to pay 
[WTP] for ocean salmon fishing), net income (profit) to businesses that are directly affected by 
angler activity, and net income to commercial fishers.  Social effects are described in qualitative 
terms for the coastal and riverine communities of commercial and recreational fisheries affected by 
the federal action. 

Effects on the physical environment in the three fishery management areas potentially include those 
caused by fishing gear on the substrate and associated benthos (e.g., attached animals and plants) 
and deposition of fish wastes resulting from processing activities.  Fishing targets salmon in the 
water column and avoids any significant disturbance of the benthos, substrate, or intertidal habitat.  
Neither fishing nor subsequent fish processing introduces significant waste or offal into marine 
waters (Council 1999).  As noted in Chapter 3, effects of troll and sport fishing activities on the 
physical environment in which the fisheries occur are basically imperceptible.  Effects are not 
expected to vary perceptibly among alternatives. 

Salmon fisheries in the Columbia River basin have little effect on the stream channel, bank, water 
quality, or other aspects of the physical environment.  Effects on the physical environment usually 
result from boat launching or shoreline egress and are highest near popular fishing or access sites.  
Fishermen may litter or trample vegetation along streams, thus causing increased sedimentation; 
however, these effects are generally confined to small areas and typically do not alter the stream 
channel.  Some ceremonial and subsistence fishermen fish from platforms in the mainstem 
Columbia River.  Their platforms are typically erected at the same sites every year.  These 
platforms could slightly alter current and sedimentation patterns, but the effect of these operations 
on the physical environment is localized and small. 

Water quality conditions would not substantially change under any of the alternatives because 
current regulations prohibit discharge of sewage and garbage into streams.  Accidental fuel spills 
may occur near fueling stations, but these events are rare, and the fueling stations are mainly 
located in areas with lower quality habitat.  Spills on the fishing grounds are typically small, rare, 
and unpredictable events.  Exhaust from fishing vessels may contribute hydrocarbons to the water, 
but the concentration of hydrocarbons related to fishing vessels is minimal. 
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4.2 Southeast Alaska 

4.2.1 Effects on Biological Environment 
This section presents an assessment of the biological effects for the 
proposed alternatives.  Because Alternative 1, No Action, differs from 
management measures used during the baselines analyzed (1988 to 1993 
and 1994 to 1997), effects under Alternative 1 are discussed relative to 
observed effects.  Effects under Alternative 2—Reduce Chinook 
Nonretention Fisheries and Alternative 3—No Incidental Take are 
described in relation to Alternative 1.  Biological effects are described in 
terms of the short term and long term for listed and unlisted salmon and 
steelhead, other fishes, listed and unlisted mammals and birds, and lower 
trophic-level species.  Cumulative effects are also discussed in this chapter.  
For the purposes of this analysis, these effects are defined as follows: 

1. Short-term effects:  Mortalities resulting from fisheries including 
harvest and incidental mortality, which occurs when fishers capture 
and then release salmon.1  In most cases these effects are quantified 
in terms of changes in harvest rate or changes in mortalities from the 
fisheries.  Conversely, they may also be described in terms of 
changes in spawning escapement. 

2. Long-term effects:  Changes in the abundance of successive 
generations of the affected stock or ESU that may occur as a result 
of reductions in short-term effects and the consequent increase in 
spawning escapement.  Long-term effects may also take into 
consideration changes in the biota due to increased escapement.  In 
most cases these effects can only be qualitatively described 
although, at times, they are quantified. 

3. Cumulative effects:  Changes to stocks or ESUs that may result from a combination of 
short-term and long-term effects of the actions in the three fishery management areas 
plus the effects of other past, present, or foreseeable future actions.  

4.2.1.1 Fisheries and Harvests 

Alternative 1—No Action 
As noted in Chapter 2, commercial trolling accounts for approximately 68 percent of the 
chinook harvest in Southeast Alaska; therefore, trolling is the primary focus in this analysis. 

Effects under Alternative 1 on salmon harvests and salmon runs were calculated by 
applying the status quo conditions specified in Chapter 2 to two baselines—1988 to 1993 
and 1994 to 1997—representing high abundance and low abundance conditions,  

                                                 
1 To simplify the comparison of alternatives, this analysis considers total mortality on chinook and coho salmon, which are of 

legal commercial or recreational size.  Effects on sub-legal salmon are discussed in the section on long-term and cumulative 
effects. 
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respectively, particularly for chinook salmon.  During the period 1988 to 1993 (Baseline 1), 
management of the troll fishery was characterized by: 

• A ceiling established by the PSC 

• An unlimited winter fishery 

• A spring hatchery access fishery (1989 to 1993) 

• A July 1 opening date with the goal of harvesting the remainder of the allowable 
Pacific Salmon Commission ceiling 

From 1994 to 1997 (Baseline 2) management was characterized by: 

• A cap on the winter fishery 

• A directed spring hatchery fishery 

• A July 1 summer opening date with the goal of harvesting 70 percent of the 
remaining fish with the areas of high abundance opened 

• The remainder of the fish being harvested later in the summer with the areas of 
high abundance closed 

The allowable troll chinook harvest under Alternative 1 would average 282,000 for 
Baseline 1 and 156,000 for Baseline 2 compared to observed chinook harvests averaging 
219,000 (1988 to 1993) and 155,000 (1994 to 1997).  In general, this reflects that higher 
catch levels would be allowed under Alternative 1 than those that actually occurred during 
the observed years of higher relative abundance.  Although not reflected in the two 
baselines, when abundance is relatively low, harvest would be substantially reduced from 
what it has been in the past. 

Under Alternative 1, the harvest of coho and other species would be the same as that 
observed during the baselines.  Between 1988 and 1997 the coho catch ranged from 
500,000 to 3.5 million and averaged approximately 1.9 million coho; however, the 
abundance of coho does not correlate well with the abundance of chinook along the Pacific 
Coast and this is also true in the Southeast Alaska fishery.  For analysis purposes it was 
assumed that the catch of coho would continue to average approximately 1.9 million coho 
per year. 

Alternative 2—Reduce Chinook Nonretention Fisheries 
Alternative 2 proposes to implement management actions designed to eliminate the need 
for CNR fisheries.  To accomplish this the catch of chinook would have to be delayed 
and/or the catch rate of chinook would have to be reduced to a level that allows the troll 
fishery to continue to target both chinook and coho throughout the summer season.  These 
are complex fisheries and the specific actions necessary to accomplish this objective are not 
known.  In practice, it would probably require experimentation for managers to “learn” 
what actions are necessary to meet this objective.  For this analysis it was assumed that the 
need for CNR fisheries could be largely eliminated by closing areas of high chinook 
abundance and delaying the start of the traditional July 1 opening date by 1 or 2 weeks 
depending on the relative abundance of chinook.  Under Alternative 2, it is assumed that 
the chinook quota would be caught.  CNR fishing would be allowed later in the summer 



Chapter 4 
Environmental Consequences 

 

Pacific Salmon Fisheries Management FPEIS Southeast Alaska  4-5 

season, if necessary, to continue access to harvestable coho, and thereby minimizing the 
potential effects on the coho fishery. 

In order to comment on the effects of Alternative 2, it is necessary to characterize the 
expected mortality associated with the CNR fisheries (i.e., the extent to which mortality 
would be reduced by implementing Alternative 2).  There is also uncertainty about what 
CNR mortality would be under Alternative 1 and how it may vary with abundance; 
however, the fisheries have been managed since 1994 using the current management 
structure.  Since 1994 the estimated mortality of legal size chinook during CNR fisheries 
has ranged from approximately 6,000 to 22,000 and averaged 11,500.  Because of the 
complexities of the fishery, it is difficult to predict how CNR mortality will vary with 
overall abundance and, thus, allowable catch.  For example, there is no direct relationship 
between abundance and observed CNR mortalities; however, it is reasonable to expect that 
CNR mortality will continue to fall within the range of values observed since 1994 so long 
as the fishery is managed as it has been in recent years.  For analytical purposes, 8,000 and 
20,000 were selected from the range of observed mortality values to represent low and high 
estimates of expected future CNR legal mortality under Alternative 1. 

To implement Alternative 2, the traditional start of the summer season opening (July 1) 
would likely be delayed and would result in some lost opportunity to catch coho.  
Associated effects on the coho catch would depend on the duration of the delay and on the 
catch area.  Outside fisheries would likely be more affected than inside fisheries because of 
the availability of coho early in the season.  For purposes of analysis it was assumed that 
the overall catch of coho would be reduced by a minimum of 5 percent and as much as 
15 percent of the annual harvest.2 

Under Alternative 2, allowable troll chinook harvest in Southeast Alaska fisheries would 
average 292,000 for Baseline 1 and 160,000 for Baseline 2.  The average annual troll coho 
harvest would be approximately 1.8 million (Baseline 1) and 1.6 million (Baseline 2).  
Table 4.2-1 shows chinook harvest information for Alternatives 1 and 2 in the Southeast 
Alaska commercial troll fishery. 

Table 4.2-1. Allowable chinook harvest, CNR mortality of legal-sized chinook, total mortality of legal-
sized chinook, and coho harvest under theoretical applications of Alternatives 1 and 2 in 
the Southeast Alaska commercial troll fishery. 

Alternative/ 
Baseline 

Allowable 
Chinook Harvest 

 
CNR Mortality 

 
Total Mortality 

 
Coho Harvest 

Alternative 1 
Baseline 1 282,000 20,000 302,000 1,900,000 

Alternative 1 
Baseline 2 156,000 8,000 164,000 1,900,000 

Alternative 2 
Baseline 1 292,000 None 292,000 1,805,000 

Alternative 2 
Baseline 2 160,000 None 160,000 1,615,000 

Alternative 3 0 None 0 0 

                                                 
2 In general, the summer coho fishery lasts 12 weeks, including a closure that has lasted 5 to 10 days in recent years.  Catch rates 

of coho during the first week of the fishery are generally low, but quickly increase and remain relatively stable through much 
of the season.  Catch rates in outside areas typically build more quickly than those in inside areas.  Based on these general 
observations, it was assumed that a one week delay in the start of the summer season fishery would reduce coho catches by 5 
to 15 percent. 
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Alternative 3— No Incidental Take 
Coded wire tag (CWT) recoveries indicate that fish from the listed ESUs are taken in sport 
and commercial fisheries throughout Southeast Alaska in approximate proportion to the 
chinook harvest in the individual fisheries.  As a result, under Alternative 3 closure of all 
troll and sport fisheries would be required, with the possible exception of terminal area 
“experimental” fisheries targeting Alaska hatchery returns.  If troll fisheries in other 
Southeast Alaska fishing areas were also closed, it is likely that Southeast Alaska hatchery 
production of chinook would cease (Dave Gaudet, ADFG, personal communication). 

Under Alternative 1, allowable troll chinook harvest in Southeast Alaska fisheries would 
average 282,000 for Baseline 1 and 156,000 for Baseline 2.  The average annual observed 
troll coho harvest would be 1.9 million fish.  Foregone harvests under Alternative 3 with 
respect to observed harvests would be approximately 330,000 (Baseline 1) and 143,000 
(Baseline 2) for chum, 842,000 (Baseline 1) and 753,000 (Baseline 2) for pink, and 16,000 
(Baseline 1) and 25,000 (Baseline 2) for sockeye.  Foregone marine sport harvests of all 
salmon species would average more than 217,000 fish for Baseline 1 and 292,000 for 
Baseline 2.  The foregone sport harvest of chinook salmon would average 44,000 and 
51,000 fish, and foregone coho harvests would average 98,000 and 155,000 for Baselines 1 
and 2, respectively. 

4.2.1.2 Salmon Harvest 
Short-term effects (i.e., mortalities resulting from fisheries) on adult chinook salmon under 
Alternatives 1 and 2 include harvest and incidental mortality.  The incidental mortality of 
legal-sized chinook in the troll fishery is presumably eliminated under Alternative 2.  
Short-term effects on other salmon species include harvest.  As described in the previous 
section, harvest of pink, chum, and sockeye salmon in the troll fishery would remain the 
same under Alternatives 1 and 2.  It was assumed that average coho catches under 
Alternative 2 would be reduced by 5 percent (95,000) or 15 percent (285,000) depending 
on the required delay in the July 1 opening. 

Apart from the hatchery stocks that are targeted in terminal-area fisheries, more than 
96 percent of the Southeast Alaska chinook harvest originates from four stock groups  
(PSC 1997):   

• British Columbia (average 59 percent) 

• Columbia Upriver/Mid-river Bright (20 percent) 

• Oregon and Washington Coastal (8 and 5 percent, respectively) 

• Southeast Alaska (4 percent) 
Puget Sound, Snake River Fall-run, Lower Columbia River, and Upper Willamette River 
ESUs represent less than 3 percent of the harvest combined.  These percentages include 
both listed fish and the unlisted hatchery components from these ESUs.  The remaining 
1 percent of the Southeast Alaska chinook catch is, on average, the Columbia River 
summer stock, which are not listed.  Nearly all coho salmon harvested in Southeast Alaska 
originate from Alaskan streams (Weitkamp et al. 1995).  The proposed delayed start date 
under Alternative 2 is not expected to affect the stock composition of the harvest compared 
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to Alternative 1.  Few steelhead are taken in Southeast Alaska troll or marine sport 
fisheries. 

Alternative 1—No Action 
For the fishery modeled under Alternative 1, the approximate incidental mortality of legal-
sized chinook released in the CNR troll fishery ranged from 20,000 (Baseline 1) to 8,000 
(Baseline 2); however, it is not necessarily true that higher CNR mortality will be 
associated with higher abundance.  Total fishing mortality (harvest equals incidental 
mortality of legal-sized chinook) would be 302,000 and 164,000 for Baselines 1 and 2, 
respectively.  Additional sub-legal mortalities (i.e., mortalities resulting from the release of 
undersized chinook that occurred regardless of whether chinook retention is allowed) in the 
range of 34,000 to 97,000 annually would also be expected, although many of these 
immature fish will not recruit to the fishery or subsequent escapement because of 
intervening natural mortality.  In recent years, sub-legal mortalities have typically been at 
the low end of the range. 

Alternative 2—Reduce Chinook Nonretention Fisheries 
Under Alternative 1, the allowable chinook harvest for Baselines 1 and 2 are 282,000 and 
156,000, respectively (Table 4.2-1).  Based on observations from recent years, eliminating 
the CNR fishery would likely reduce the incidental mortality of legal-sized chinook by 
8,000 to 20,000 fish.  The Pacific Salmon Treaty does provide an incentive to encourage 
actions to reduce CNR mortality by providing that half the adult equivalent mortality 
savings be added to the allowable catch; therefore, the actual mortality reductions under 
Alternative 2 would range from approximately 4,000 to 10,000 fish annually.  Allowable 
chinook catches would be 292,000 and 160,000 for Baselines 1 and 2, respectively 
(Table 4.2-1).3  For a given size limit, incidental mortality of sub-legal chinook is generally 
driven by stock and brook relative abundance and would be reduced from Alternative 1 in 
proportion to the number of days the fishery was closed. 

Alternative 3—No Incidental Take 
Compared to the No Action Alternative, Alternative 3 would result in increased 
escapements of salmon (particularly coho) from the ocean to inside waters.  This increased 
escapement could result in increased harvests in net fisheries and in inside troll fisheries.  
Estimating changes in these harvests is beyond the scope of this analysis.  Because 
chinook, coho, sockeye, pink, and chum salmon in Southeast Alaska have been at 
historically high levels in the 1980s and 1990s, it is unlikely that increased escapements 
would have any significant benefit for Alaska stocks.  In fact, there could be a negative 
effect on some populations (particularly coho) from over escapement. 

There could be benefits from Alternative 3 relative to the No Action Alternative in terms of 
increased spawning escapement to British Columbia streams, especially for those runs 
classified as of special concern or at risk of extinction that are affected by the Southeast 
Alaska fishery.  Escapement to these streams depends largely on fishing patterns of the 

                                                 
3 The actual transfer of mortality reductions to the catch ceiling would be diminished somewhat to account for adult equivalence 

calculations; however, in order to keep the presentation as simple as possible, NMFS have assumed that half the mortality 
reductions would be transferred to allowable catch. 
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British Columbia sport and commercial fleet, which are determined, in part, by the Pacific 
Salmon Treaty.  In recent years fisheries in British Columbia have been constrained well 
beyond requirements from the Pacific Salmon Treaty because of domestic conservation 
concerns.  A closure of the Alaskan fishery would benefit Canadian stocks to the degree 
that the unharvested fish were allowed to pass through subsequent fisheries to escapement.  
It is not known how Canada would respond to Alternative 3. 

Closing troll and sport fisheries in Southeast Alaska would increase recruitment of upper 
Columbia River fall, Washington Coastal, and Oregon Coastal chinook stocks to the 
Council management area.  Again, accrual of these escapements to the spawning grounds 
depends on subsequent management actions in British Columbia and Pacific Coast fisheries 
(see Section 4.5, Cumulative Effects). 

4.2.1.3 Listed Salmon 

Alternative 1—No Action 
Listed salmon taken in the Southeast Alaska fishery include Snake River fall chinook, 
Willamette River spring chinook, Lower Columbia River chinook, and Puget Sound 
chinook.  In describing the effects to listed fish, this analysis discusses the general effects to 
each of the ESUs, and then as an example, focuses on Snake River fall chinook in more 
detail.  Estimates of exploitation rates and numerical effects to listed fish are derived from 
the Pacific Salmon Treaty Chinook Technical Committee (CTC) model (a description of 
the structure of the CTC chinook model is provided in Appendix F).  The CTC model 
calibration 0021 was used to provide estimates of observed effects.  The average allowable 
catch under Alternative 1 for Baseline 1 would be approximately 29 percent higher 
(282,000 vs. 219,000) than the observed catch.  The observed catch for Baseline 2 was 
approximately the same as the expected average catch under Alternative 1 (156,000). 

The total adult equivalent exploitation rates for all fisheries combined for Snake River fall 
chinook for Baselines 1 and 2 were 71.8 percent and 45.1 percent, respectively 
(Table 4.2-2).  The average observed exploitation rates in the Southeast Alaska fishery 
were 4.3 percent (Baseline 1) and 4.6 percent (Baseline 2) and accounted for 4.7 percent 
and 10.2 percent of the total harvest effects for Baselines 1 and 2, respectively.  The 
exploitation rate under Alternative 1 for Baseline 1 would be 29 percent greater than that 
observed or approximately 4.3 percent.  The estimated average number of listed Snake 
River fall adult equivalent chinook killed would be 145 and 101 for Baselines 1 and 2, 
respectively.4  Under Alternative 1 the actually adult equivalent mortality during Baseline 1 
would be approximately 187 fish (145 x 1.29 = 187) after accounting for the difference 
between the observed fisheries and those expected to occur under status quo management 
(i.e., Alternative 1). 

                                                 
4 Estimates of numerical impacts to listed fish are problematic because they generally depend on a series of underlying 

assumptions.  Different methods will generally lead to different results.  Estimates of numerical impacts are provided here, but 
are best used along with the exploitation rate estimates to provide a relative sense of impact and for comparing the relative 
effect of different alternatives within this document.  They should not be compared directly with similar estimates derived 
from other sources without adequate consideration of potential inconsistencies resulting from the underlying methods. 
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Table 4.2-2. The observed adult equivalent exploitation rate for all fisheries combined, and the 
expected exploitation rate for the Southeast Alaska fishery under Alternatives 1 and 2. 

  Exploitation Rate Southeast Alaska Exploitation Rate 
ESU (stock) Baseline (All Fisheries) Alternative 1 Alternative 2 Alternative 3 

Snake River Fall 1 71.8 4.3 4.2 0 
 2 45.1 4.6 4.5 0 
Upper Willamette River 1 42.7 5.3 5.2 0 
 2 35.5 4.8 4.7 0 

1 53.7 9.5 9.3 0 Lower Columbia River 
(brights) 2 31.1 8.5 8.3 0 

Puget Sound 1 73.6 0.4 0.4 0 
 2 59.7 0.4 0.4 0 

 

Observed adult equivalent exploitation rates for Upper Willamette River spring chinook in 
the Alaskan fisheries were 4.1 percent and 4.8 percent for Baselines 1 and 2, respectively.  
The expected adult equivalent exploitation rate under Baseline 1 would be 5.3 percent. 

The bright stocks are the component of the Lower Columbia River ESU that is subject to 
the greatest harvest in the Alaskan fishery.  Observed exploitation rates for the Lower 
Columbia River bright stocks were 7.4 percent (Baseline 1) and 8.5 percent (Baseline 2).  
The expected adult equivalent exploitation rate under Baseline 1would be 9.5 percent. 

Effects to Puget Sound stocks in the Alaskan fishery are generally quite low.  Observed 
exploitation rates for all Puget Sound stocks combined averaged 0.3 percent (range of 
0.0 to 4.9 percent) for Baseline 1 and 0.4 percent (range of 0.0 to 5.4 percent) for 
Baseline 2.  The expected adult equivalent exploitation rate under Baseline 1 would be 
0.4 percent. 

Alternative 2—Reduce Chinook Nonretention Fisheries 
Compared to the No Action Alternative, the overall mortality would be reduced by 
2.6 percent for Baseline 1 and 1.8 percent for Baseline 2 under Alternative 2 (Table 4.2-2).  
The magnitude of reduction in effects to listed fish would be similar.  For example, the 
exploitation rate under Alternative 1 for Baseline 1 would be reduced by 2.6 percent from 
4.3 percent to approximately 4.2 percent.  The numerical effect to listed Snake River fall 
chinook would be reduced from 187 to 182 for Baseline 1 and from 101 to 99 for 
Baseline 2. 

Alternative 3— No Incidental Take 
Foregoing all AABM harvest in Southeast Alaska fisheries that is allowed under 
Alternatives 1 and 2 would eliminate nearly all harvest to the listed species.  The size of the 
resulting reduction in the total exploitation rate depends on the ESU.  For Snake River fall 
chinook, the overall exploitation rate would be reduced by 5 or 10 percent depending on the 
baseline used.  Total mortality to Snake River fall chinook, for example, would be reduced 
by an estimated 187 adults for Baseline 1 and 101 adults for Baseline 2.  The harvest 
reductions for other listed chinook would be similar depending on their ocean distribution 
relative to the major ocean and freshwater fisheries. 
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4.2.1.4 Non-Salmonid Fish Species 

Alternative 1—No Action, Alternative 2—Reduce Chinook Nonretention Fisheries, 
and Alternative 3—No Incidental Take 
Incidental harvest of non-salmon fish species in the direct salmon fishery are not monitored 
or quantified because the widely held assumption is that no population level effects exist 
(NMFS 1997a).  Because Alternative 2 proposes only slight modifications in fishing 
seasons, effects of fishing activities (as they relate to interactions with other fish species) 
would be essentially the same as under Alternative 1.  Incidental harvest on non-salmon 
fish species is believed to be minimal under either Alternative 1 or 2.  Under Alternative 3, 
these minimal effects would be eliminated. Additional effects under Alternative 3 would 
include a decrease in fishery-related interactions; localized, short-term increases in 
availability of salmon to predators; and an increase in predation on salmon prey species 
caused by the decline in harvest.  Closure of the ocean sport fishery for salmon under 
Alternative 3 could result in increased fishing pressure on bottomfish fully allocated to 
fisheries, and increases in sport effort and harvest could result in management problems 
and conservation concerns for these species. 

4.2.1.5 Listed and Unlisted Mammalian Species 

Alternative 1—No Action, Alternative 2—Reduce Chinook Nonretention Fisheries, 
and Alternative 3—No Incidental Take 
Interactions between marine mammal species and the salmon fishery occur when fishing 
vessels approach marine mammals, marine mammals prey on hooked salmon, and marine 
mammals become snagged or entangled in fishing gear, which is very rare.  Troll fisheries 
in Southeast Alaska are classified under the Marine Mammal Protection Act as Class III 
fisheries with little or no suspected effect.  Limited data preclude a definitive analysis of 
the effect fish and marine mammal removals have on other populations within the 
ecosystem (NMFS 1997a).  Because Alternative 2 proposes only slight modifications in 
fishing seasons, effects of fishing activities relative to Alternative 1 (as they relate to 
interactions with mammalian species) would be essentially nonexistent.  Effects under 
Alternative 3 would include a decrease in fishery-related interactions; localized, short-term 
increases in availability of salmon to predators; and an increase in predation on salmon 
prey species caused by the decline in harvest. 

4.2.1.6 Listed and Unlisted Avian Species 

Alternative 1—No Action, Alternative 2—Reduce Chinook Nonretention Fisheries, 
and Alternative 3—No Incidental Take 
Effects of fishing activity on seabirds occur through direct mortality from collisions with 
vessels and entanglement with fishing gear.  Indirect impacts include competition with the 
commercial fishery for prey, alteration of the foodweb dynamics due to commercial fishery 
removals, disruption of avian feeding habits resulting from developed dependence on 
fishery waste, fish-waste related increases in gull populations that prey on other bird 
species, and marine pollution and changes in water quality.  Competition between seabirds 
and fisheries for forage fish is difficult to evaluate.  Climatic fluctuations undoubtedly 
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contribute to fluctuations in seabird food resources (Wooster 1993), but so may fisheries 
(Duffy 1983, Steele 1991). 

Fish processing provides food directly to scavenging species such as Northern Fulmars and 
large gulls.  This can benefit populations of some species but it can be detrimental to 
others, which may be displace or preyed upon (Furness and Ainley 1984).  Predation by 
birds has effects on fish populations, which have variously been estimated as minor to 
significant (reviewed by Croxall 1987). 

Seabirds are caught in many types of fishing gear but troll gear is not known to harvest 
birds, and salmon troll fishing is not known to provide significant waste and offal to attract 
scavenging birds.  Because Alternative 2 proposes only slight modifications in fishing 
seasons, effects of fishing activities relative to Alternative 1 (as they relate to interactions 
with avian species) would be essentially nonexistent.  Effects under Alternative 3 would 
include a decrease in fishery-related interactions; localized, short-term increases in 
availability of salmon to predators; and an increase in predation on salmon prey species 
caused by the decline in harvest. 

4.2.1.7 Lower Trophic Level Species 

Alternative 1—No Action, Alternative 2—Reduce Chinook Nonretention Fisheries, 
and Alternative 3—No Incidental Take 
Fishing gear used in the salmon fishery has minimal, if any, effect on lower trophic level 
species.  The activity targets only adult salmon in the water column and avoids any 
significant disturbance of benthos, substrate, or intertidal habitat (NMFS 1997a). 

Marine ecosystems in the north Pacific Ocean are complex webs of predator/prey 
relationships.  Because the status of each component stock may change annually, 
predator/prey relationships are also expected to vary.  All harvest removes animals that 
otherwise would have remained in the ecosystem where they would have preyed on other 
animals and/or would be preyed upon.  The abundance-based chinook stocks assessment 
process includes adjusting for natural mortality and predation although the algorithm is 
limited by an incomplete understanding of the dynamic parameters for growth, recruitment, 
and mortality (NMFS 1997a). 

Because Alternative 2 proposes only slight modifications in fishing seasons relative to 
Alternative 1, change in fishing activities as they relate to interactions with lower trophic 
level species would be essentially nonexistent.  The effect of Alternative 3, closing troll and 
sport salmon fisheries, on the overall food web, salmon escapements, and marine and 
freshwater biota is difficult to assess, particularly because of the interactions with fisheries 
outside of the action area (i.e., inside fisheries.) 

4.2.2 Effects on the Human Environment 

4.2.2.1 Introduction 
This section presents an assessment of the economic and social effects for the proposed 
alternatives.  Economic effects, including social welfare and regional economic effects, are 
described separately for each of the alternatives, followed by a more general discussion of 
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the implications of these effects for the commercial and recreational fishing communities, 
the port communities, and surrounding boroughs.  Under each alternative, effects are 
described for higher chinook abundance conditions from 1988 to 1993 (Baseline 1) and for 
lower chinook abundance conditions from 1994 to 1997 (Baseline 2).  

The economic and social effects analyses are based on results from the fishery model 
described in the previous section.  For the economic effects analysis, the two key outputs of 
the fishery model are harvest for commercial fishermen and angler effort.  When reviewing 
the results of the economic analysis it is important to remember that, even in the case of 
Alternative1—No Action, commercial harvest is estimated through fishery modeling 
procedures and differs from observed historical values.  Model-generated values are 
compared to observed historical values, where appropriate, to provide a context for their 
interpretation.   

4.2.2.2 Analytical Methods 
Ideally, the economic analysis would evaluate differential effects of the proposed 
alternatives over time, including an assessment of the effects on stock rebuilding and the 
potential benefits of easing harvest restrictions associated with species listings.  This type 
of analysis also would consider the opportunity costs associated with using resources to 
harvest the available stocks, and all economic effects would be evaluated “at the margin.”  
Because of limited data and that many factors other than harvest management affect stock 
re-building, this type of dynamic analysis was not possible for this FPEIS.  Alternatively, 
this assessment focuses on potential effects on commercial and recreational fisheries 
associated with short-term changes in harvest practices.  Average conditions during periods 
of both higher and lower abundance (Baselines 1 and 2, respectively) are considered to 
capture some of the variability inherent in this type of “static” analysis.  Potential economic 
and social benefits associated with moving toward recovery over the long term are 
discussed in Section 4.5, Cumulative Effects.   

The discussions of economic effects associated with ocean sport fishing and commercial 
troll fishing for salmon under each alternative are separated into effects on the sum of net 
economic benefits produced by the national economy (i.e., social welfare effects) and 
effects on the distribution of net benefits among identifiable components of society.  When 
reviewing these effects it is important to note the following: 

Alternative 1—No Action 
Because Alternative 1 serves as the baseline for the alternatives analysis, economic effects 
are described but are not compared to other baseline conditions or alternatives.  Changes in 
economic effects from implementing the alternatives compared to Alternative 1 are 
described in subsequent sections. 

Alternative 2—Reduce Chinook Nonretention Fisheries 
Under Alternative 2, there could be adjustments in the duration and timing of the main 
summer commercial troll season, as well as potential closures of high chinook abundance 
and gear restrictions to dampen chinook catch rates.  This chapter presents the assessment 
of economic effects for Alternative 2, which is a mixed-stock retention fishery alternative.  
In addition to the economic effects described in this chapter, measures to control chinook 
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catch rates, such as gear restrictions, could increase harvest costs for the commercial 
fishing industry by increasing the level of effort required per pound of harvested salmon.  
These costs are not expected to be substantial but could add to the adverse economic effects 
associated with reduced net income to commercial fishers under Alternative 2. 

Alternative 3—No Incidental Take 
Under Alternative 3, both troll salmon and recreational salmon fisheries would be closed.  
In addition to the effects on ocean sport and commercial troll fishing for salmon described 
below, Alternative 3 would likely increase opportunities and associated economics of sport 
fishing for salmon in inland waters, especially for coho salmon.  Opportunities for catching 
some of these fish in commercial net fisheries also are likely; however, because of the high 
level of uncertainty of these effects, they are not quantified in this analysis.  

One kind of distributional effect is estimated by a regional economic effects analysis.  This 
approach is used to estimate the expected changes in economic activity within a specific 
geographic region resulting from the adoption of specific alternatives.  The region is 
specified to cover the area where changes are expected to be concentrated.   

For the purposes of this analysis, the economic parameter used to evaluate the social 
welfare effects of changes in ocean sport fishing for salmon is angler benefits (i.e., net 
WTP for ocean salmon fishing).  For commercial troll fishing for salmon, the parameter 
used to evaluate social welfare effects is the net income (profit) to commercial troll fishers 
associated with changes in the ex-vessel value of the salmon harvested, including chinook, 
coho, sockeye, chum, and pink salmon.  This net income, or profit, approximates producer 
surplus and nets out operating costs, which are measured by the opportunity costs of 
resources being diverted into the fish production process.  As discussed in Appendix D, 
changes in the commercial harvest of salmon are also expected to have consumer surplus 
effects but these effects could not be reliably quantified for this analysis.  The parameters 
used to measure distributional effects from changes in ocean sport and troll fishing for 
salmon are the direct personal income contribution to the commercial fishing industry and 
to businesses that sell goods and services to sport anglers within specific boroughs, and 
changes in net income to businesses that are directly affected by angler activity.  

The details of the methodology employed to estimate economic effects within the Southeast 
Alaska study area are described in Appendix D.  The following sections summarize this 
methodology. 

Social Welfare Effects 

Ocean Sport Fishing for Salmon 
For each baseline (1988 through 1993 and 1994 through 1997), the average annual number 
of sport fishing trips in Southeast Alaska was estimated using ADF&G observed data.  This 
information was used to quantify salmon angler days made by residents and nonresidents, 
sport fishing-related expenditures by anglers, net income to sport fishing-related businesses 
from salmon fishing, and net benefits to ocean salmon anglers.  The number of fishing trips 
was converted to angler days using a multiplier of 1.53, which was derived from ADF&G 
data for Southeast Alaska for 1996.  Angler days were then allocated between resident 
anglers (52.3 percent) and nonresident anglers (47.7 percent) based on ADF&G data.  The 
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proportion of angler days targeted on salmon (58 percent for residents and 48 percent for 
nonresidents) was estimated based on data in a report by Jones & Stokes Associates (1991).  
The number of resident and nonresident salmon angler days was then allocated to 
communities in Southeast Alaska based on each community’s relative proportion of 
population in the harvest area. 

The net benefits to ocean salmon anglers, as measured by their net WTP for salmon fishing 
opportunities, were estimated based on average per trip values for sport fishing for salmon 
by harvest area, as reported by Jones & Stokes Associates (1991).  Refer to Appendix D for 
a list of these values, which ranged from $29 to $187 for resident anglers and from $88 to 
$203 for nonresident anglers. 

Commercial Troll Fishing for Salmon 
The chinook and coho salmon harvest was estimated by alternative for different areas of 
Southeast Alaska.  These estimates were derived using a spreadsheet model that allocates 
the allowable annual quota of chinook harvest to commercial troll fishers based on 
observed weekly harvests during the two baselines (1988 through 1993 [Baseline 1] and 
1994 through 1997 [Baseline 2]).  The length of the season, which is the primary variable 
that affects harvest, was specified consistent with the objectives of the alternatives 
discussed in Chapter 2.  Harvest estimates of other salmon reflect the average annual 
harvest observed for Baselines 1 and 2.  This information was used to estimate ex-vessel 
value (revenues) and net income (profits) to commercial salmon fishers by port area. 

To estimate ex-vessel value, harvest estimates were allocated to the port areas of Southeast 
Alaska based on information on fish ticket receipts from 1995 to 1998.  Ex-vessel values of 
landings by port were then estimated based on the average value per fish in 1997.  Net 
income to permit holders trolling for salmon was estimated based on a net income 
coefficient (0.426) derived from Economic effects of management changes for Kenai River 
late-run sockeye (Institute of Social and Economic Research 1996) (refer to Appendix D 
for a comparison of net income coefficients employed by other fishery economic studies).  
As indicated above, changes in consumer surplus could not be quantified for this analysis 
but are discussed in Appendix D. 

Distributional Effects 

Ocean Sport Fishing for Salmon 
Direct personal income generated by salmon angler spending was estimated based on 
resident and nonresident personal income coefficients derived from the Southeast Alaska 
sport fishing economic study (Jones & Stokes Associates 1991).  The resulting coefficients 
(0.38 for resident and 0.47 for nonresident spending) were applied to total estimated 
business revenues generated by ocean salmon sport fishing (using the methodology 
discussed above) to arrive at an estimate of direct personal income for each alternative.  
The analytical procedures used to estimate direct personal income effects do not 
differentiate between spending by resident and nonresident anglers.  From a local or 
regional economic effect perspective, this distinction is important because spending by 
anglers who live outside the region of interest represents “new” income to the region, 
whereas spending by residents of the region is primarily income that is re-directed from 
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other activities in the region.  This distinction could not be accurately accounted for in the 
analysis because of limited data on spending patterns of resident anglers.  The effect on the 
analysis of not accounting for this is that the estimates of changes in direct personal income 
are overstated, probably by 20 percent to 30 percent. 

Per-day expenditures by residents and nonresidents on sport fishing for salmon at different 
marine locations throughout Southeast Alaska were estimated based on weighted spending 
profiles developed by Jones & Stokes Associates (1991).  The per-day spending profiles 
were multiplied by the estimated salmon angler days to estimate total revenues received by 
sport fishing-related businesses.  The net income received by affected sport fishing-related 
businesses was estimated based on a net income coefficient of 0.116, which was derived 
from data on proprietary income in the 1992 IMPLAN database.  This coefficient was then 
applied to sport fishing-related revenues to estimate net income for affected businesses 
(refer to Appendix D for more discussion of how the net income coefficient was derived). 

Commercial Troll Fishing for Salmon 
The direct personal income (earnings and profits) to commercial fishers (permit holders and 
crew) trolling for salmon was estimated based on a direct income coefficient derived from 
ADF&G’s Economic analysis of the seafood industry in Southeast Alaska:  importance, 
personal income and employment 1994 (1999b).  This coefficient (0.477) was applied to 
estimated ex-vessel revenue (methodology discussed previously) to arrive at an estimate of 
direct personal income for each alternative. 

The income effects on processors are not included in the analysis of local income effects.  
Based on the income relationship between harvesters and processors reported by Hartman 
(1999), the direct income effects to processors could be approximated at 36 percent of the 
effects on harvesters. 

4.2.2.3 Social Welfare Effects 

Ocean Sport Fishing for Salmon  

Alternative 1—No-Action 
The analysis of ocean sport fishing for salmon focuses on social welfare effects associated 
with predicted angler trips.  The economic parameters used to evaluate these effects include 
angler benefits (i.e., net WTP for ocean salmon fishing) and net income (profit) to 
businesses that are directly affected by angler activity.  The types of businesses that would 
be affected include charter boat and marina operations, lodging, food and beverage 
establishments, food stores, service stations, and other miscellaneous retail businesses. 

The number of predicted angler trips for salmon, including private and charter boat trips, 
under Alternative 1, Baseline 1 is shown in Table 4.2-3.  As shown, total salmon angler 
days regionwide are estimated at 217,700, with resident anglers accounting for 
approximately 123,100 angler days, or 56 percent of all angler days, and nonresident 
anglers accounting for approximately 94,600 angler days, or 44 percent of angler days.  
Juneau accounts for approximately 74,100 salmon angler days and approximately  
$16.4 million in angler benefits, or 34 and 38 percent, respectively, of regionwide totals.  
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The next most affected communities are Ketchikan and Sitka, accounting for 22 and 
16 percent, respectively, of regionwide salmon angler benefits.  

As shown in Table 4.2-3, predicted angler trips and angler benefits would increase 
regionwide for Baseline 2 compared to Baseline 1.  This is because coho abundance was 
higher during the years in which Baseline 2 is based (1988 to 1993).  Some communities, 
however, would experience a decrease in benefits.  Communities where effort and angler 
benefits would decrease (relative to Baseline 2) include Ketchikan, Metlakatla, Petersburg, 
Kake, Wrangell, Haines, and Yakutat.  Regionwide, the number of salmon angler days is 
predicted to increase by approximately 20,400 trips (9 percent) compared to Baseline 1.  
Angler benefits would increase by $12.5 million (30 percent). 

Alternative 2—Reduce Chinook Nonretention Fisheries 
Under Alternative 2, ocean sport fishing for salmon would not be affected; salmon angler 
days and angler benefits would remain the same as under Alternative 1. 

Alternative 3—No Incidental Take 
Under Alternative 3, there would be no sport fishing for salmon in coastal waters.  The 
effect of this alternative would be to forego the social welfare effects of ocean sport fishing 
for salmon generated by Alternative 1, which are shown in Table 4.2-3.  Under Alternative 
3 anglers would forego the benefits associated with ocean sport fishing for salmon under 
Alternative 1, which are estimated regionwide to be $42.1 million based on 217,700 salmon 
angler days for Baseline 1 (Table 4.2-3).  Resident anglers would forego approximately 
$24.3 million in benefits and nonresident anglers would forego approximately $17.7 
million in benefits.  Sport fishing for salmon in inland waters or fishing for marine species 
other than salmon would likely to recapture some of the foregone angler benefits. 

For Baseline 2, anglers would forego $54.5 million in angler benefits, with resident anglers 
foregoing approximately $31.2 million and nonresident anglers foregoing approximately 
$23.4 million in annual benefits (Table 4.2-3).  As indicated above, some of the foregone 
angler benefits are likely to be recaptured by sport fishing for salmon in inland waters or by 
sport fishing for marine species other than salmon. 

Commercial Troll Fishing for Salmon 

Alternative 1—No Action 
The analysis of commercial troll fishing for salmon focuses on social welfare effects 
associated with the ex-vessel value of the salmon harvest including chinook, coho, sockeye, 
chum, and pink salmon.  The economic parameter used to evaluate these effects is the net 
income (profit) to commercial troll fishers. 

The ex-vessel value and net income to commercial fishers from troll-caught salmon under 
Alternative 1 are shown in Table 4.2-4 for Baseline 1.  As shown, the ex-vessel values for 
troll-caught salmon at all ports in Southeast Alaska is approximately $26.7 million and the 
net income to commercial salmon fishers is approximately $11.4 million.  Almost half 
(47 percent) of the total landings and net income would occur in Sitka.  The next most 
important ports are Excursion Inlet, Hoonah, and Ketchikan. 
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Table 4.2-3. Net economic values for sport fishing in Southeast Alaska under Alternative 1 for 
Baselines 1 and 2. 

Baseline 1 Baseline 2 
Community 

(Sport Fishing Area) 
Salmon 

Angler Days 
Angler 

Benefits 
Net Income 

to Businesses 
Salmon 

Angler Days 
Angler 

Benefits 
Net Income 

to Businesses 
Ketchikan (Area A) 37,871 $9,303,479 $544,839 36,357 $8,325,753 $523,054 
  Resident anglers 21,691 $4,967,239 $117,530 20,824 $4,768,696 $112,832 
  Nonresident anglers 16,180 $4,336,240 $427,309 15,533 $3,557,057 $410,222 
Metlakatla (Area A) 6,137 $1,517,303 $93,498 5,892 $1,349,268 $89,756 
  Resident anglers 3,267 $748,143 $17,702 3,137 $718,373 $16,997 
  Nonresident anglers 2,870 $769,160 $75,796 2,755 $630,895 $72,759 
Craig (Area B) 17,491 $2,048,992 $251,641 25,080 $5,743,320 $360,815 
  Resident anglers 10,018 $1,182,124 $54,281 14,365 $3,289,585 $77,835 
  Nonresident anglers 7,473 $866,868 $197,360 10,715 $2,453,735 $282,980 
Petersburg (Area C) 13,515 $1,259,462 $194,916 12,452 $2,851,508 $179,144 
  Resident anglers 7,718 $285,566 $41,819 7,132 $1,633,228 $38,644 
  Nonresident anglers 5,797 $973,896 $153,097 5,320 $1,218,280 $140,500 
Kake (Area C) 3,105 $288,722 $44,680 2,869 $657,001 $41,280 
  Resident anglers 1,778 $65,786 $9,634 1,643 $376,247 $8,902 
  Nonresident anglers 1,327 $222,936 $35,046 1,226 $280,754 $32,378 
Wrangell (Area C) 10,267 $954,445 $147,698 9,487 $2,172,523 $136,482 
  Resident anglers 5,881 $217,597 $31,865 5,434 $1,244,386 $29,443 
  Nonresident anglers 4,386 $736,848 $115,833 4,053 $928,137 $107,039 
Sitka (Area D) 33,813 $6,890,863 $486,452 45,000 $10,305,000 $787,059 
  Resident anglers 19,367 $4,435,043 $104,937 25,774 $5,902,246 $647,406 
  Nonresident anglers 14,446 $2,455,820 $381,515 19,226 $4,402,754 $139,653 
Hoonah (Area D) 3,451 $703,313 $49,640 4,593 $1,051,797 $66,072 
  Resident anglers 1,977 $452,733 $10,712 2,631 $602,499 $14,256 
  Nonresident anglers 1,474 $250,580 $38,928 1,962 $449,298 $51,816 
Pelican (Area D) 574 $116,991 $8,253 763 $174,727 $10,978 
  Resident anglers 329 $75,341 $1,783 437 $100,073 $2,368 
  Nonresident anglers 245 $41,650 $6,470 326 $74,654 $8,610 
Elfin Cove (Area D) 192 $39,130 $2,762 256 $58,624 $3,675 
  Resident anglers 110 $25,190 $596 147 $33,663 $796 
  Nonresident anglers 82 $13,940 $2,166 109 $24,961 $2,879 
Juneau (Area E) 74,077 $16,355,651 $1,065,731 76,765 $17,579,185 $1,104,394 
  Resident anglers 42,428 $10,437,288 $229,890 43,968 $10,068,672 $238,234 
  Nonresident anglers 31,649 $5,918,363 $835,841 32,797 $7,510,513 $866,160 
Haines (Area F) 5,834 $815,319 $83,942 4,711 $1,078,819 $67,782 
  Resident anglers 3,341 $511,173 $18,103 2,698 $617,842 $14,619 
  Nonresident anglers 2,493 $304,146 $65,839 2,013 $460,977 $53,163 
Excursion Inlet (Area G) 1,409 $253,288 $20,272 2,156 $493,724 $31,015 
  Resident anglers 807 $158,172 $4,373 1,235 $282,815 $6,692 
  Nonresident anglers 602 $95,116 $15,899 921 $210,909 $24,323 
Gustavus (Area G) 5,182 $931,540 $74,553 7,934 $1,816,886 $114,150 
  Resident anglers 2,968 $581,728 $16,082 4,544 $1,040,576 $24,621 
  Nonresident anglers 2,214 $349,812 $58,471 3,390 $776,310 $89,529 
Yakutat (Area H) 4,780 $574,249 $97,333 3,792 $868,368 $54,553 
  Resident anglers 1,377 $162,486 $7,461 2,172 $497,388 $11,769 
  Nonresident anglers 3,403 $411,763 $89,872 1,620 $370,980 $42,784 
REGION TOTAL 217,698 $42,052,747 $3,166,210 238,107 $54,526,503 $3,570,209 
  Resident anglers 123,057 $24,305,609 $666,768 136,141 $31,176,289 $1,245,414 
  Nonresident anglers 94,641 $17,747,138 $2,499,442 101,966 $23,350,214 $2,324,795 

Notes: 
  Angler benefits are estimated based on average values per salmon trip for each sport fishing area, as reported by Jones & Stokes Associates (1991). 
  Net income to businesses is estimated at 11.6 percent of angler spending and was derived from information on proprietary income from IMPLAN 

for coastal counties in Oregon and California.  A weighted (based on proportionate spending) average from the following sectors was used:  food 
stores, food and beverage establishments, service stations and fuel, lodging, and miscellaneous retail trade.  

  All monetary values are in constant 1996 dollars.  
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Table 4.2-4. Net income to commercial salmon fishers in Southeast Alaska under Alternatives 1 and 2 
for Baseline 1. 

Intermediate (Mixed Stock Fishery) Alternative  
Alternative 1 Net Income to Commercial Fishers 

Area/Community Ex-Vessel Value

Net Income to 
Commercial 

Fishers Ex-Vessel Value Value 
Alternative

2 

Reduced 
Chinook 

Non-
retention 

Area A – Ketchikan  
  Ketchikan  $1,986,692 $846,331 $1,946,921 $829,388 ($16,942) (2.0)
  Metlakatla  $34,682 $14,775 $33,992 $14,481 ($294) (2.0)

Area B – Prince of Wales  
  Craig  $1,042,676 $444,180 $1,021,805 $435,289 ($8,891) (2.0)

Area C - Kake/Petersburg  
  Petersburg  $1,883,090 $802,196 $1,847,603 $787,079 ($15,117) (1.9)
  Kake  $538,659 $229,469 $527,874 $224,874 ($4,594) (2.0)
  Wrangell  $234,679 $99,973 $229,981 $97,972 ($2,001) (2.0)

Area D – Sitka  
  Sitka $12,594,854 $5,365,408 $12,342,697 $5,257,989 ($107,419) (2.0)
  Hoonah  $2,088,039 $889,505 $2,046,240 $871,698 ($17,806) (2.0)
  Pelican  $1,346,539 $573,626 $1,319,582 $562,142 ($11,484) (2.0)
  Elfin Cove  $437,344 $186,309 $428,588 $182,578 ($3,730) (2.0)

Area F – Juneau  
  Juneau  $437,344 $186,309 $428,588 $182,578 ($3,730) (2.0)

Area F – Haines/Skagway  
  Haines  $34,682 $14,775 $33,992 $14,481 ($294) (2.0)

Area G - Glacier Bay  
  Excursion Inlet  $2,626,706 $1,118,977 $2,574,121 $1,096,576 ($22,401) (2.0)
  Gustavus $66,667 $28,400 $65,337 $27,834 ($567) (2.0)

Area H - Yakutat  
  Yakutat $1,312,006 $558,915 $1,285,738 $547,724 ($11,190) (2.0)

Southeast Alaska Total  $26,664,659 $11,359,145 $26,133,059 $11,132,683 ($226,462) (2.0)
Notes: 
  Net income is estimated to be 42.6 percent of the ex-vessel value based on information from an economic  study by ISER (1996).  All 

monetary values are reported in constant 1996 dollars. 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost.
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Table 4.2-5 shows ex-vessel value and net income to commercial troll salmon fishers for 
Baseline 2.  In real (inflation adjusted) terms, the ex-vessel value and net income generated 
for this baseline would be lower than for Baseline 1.  Although coho abundance would 
remain unchanged for Baseline 1, a decrease in ex-vessel value and net income of 
13 percent is predicted for Baseline 2. 

Alternative 2—Reduce Chinook Nonretention Fisheries 
The ex-vessel value and net income to commercial fishers generated by troll-caught salmon 
under Alternative 2 are shown in Table 4.2-4 for Baseline 1.  The ex-vessel value and net 
income to commercial salmon fishers in Southeast Alaska would be approximately 
$26.1 million and $11.1 million, respectively.  These values represent a small (2 percent) 
decrease relative to Alternative 1.  Communities that would be most affected include Sitka, 
Excursion Inlet, and Hoonah. 

For Baseline 2, the ex-vessel value and net income to commercial salmon fishers under 
Alternative 2 are shown in Table 4.2-5.  Regionwide, the ex-vessel value of the salmon 
harvest would decrease by approximately $2.4 million and the net income to commercial 
salmon fishers would decrease by approximately $1.0 million compared to Alternative 1.  
This change represents a decrease of 10 percent.  Communities that would be most affected 
include Sitka, Excursion Inlet, and Hoonah. 

Alternative 3—No Incidental Take 
Under Alternative 3, there would be no commercial troll fishing for salmon in coastal 
waters.  The effect of this alternative would be to forego the social welfare effects of 
commercial troll fishing for salmon generated under Alternative 1, which are shown in 
Table 4.2-4 for Baseline 1 and Table 4.2-5 for Baseline 2. 

Under Alternative 3, commercial troll salmon fishers would forego the net income 
associated with troll fishing for salmon under Alternative 1, which is estimated regionwide 
to be approximately $11.4 million based on an ex-vessel value of $26.7 million for 
Baseline 1 (Table 4.2-4).  Fishing for other species that are available during the salmon 
season could (theoretically) recapture some of the foregone net income by commercial 
salmon fishers; however, opportunities for commercial fishing for other species would be 
limited. 

For Baseline 2, commercial salmon fishers would forego approximately $9.8 million in net 
income regionwide, only a slight decrease relative to Baseline 1 (Table 4.2-5).  As 
indicated above, fishing for other species during the salmon season may recapture some of 
the foregone net income. 

Consumers of Salmon 

All Alternatives 
As discussed in Appendix D, changes in the commercial harvest of salmon are also 
expected to have consumer surplus effects, but these effects could not be reliably quantified 
for this analysis.  
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Table 4.2-5. Net income to commercial salmon fishers in Southeast Alaska under Alternatives 1 and 2 
for Baseline 2. 

Intermediate (Mixed Stock Fishery) Alternative 1 
Alternative 1 Net Income to Commercial Fishers 

Area/Community Ex-Vessel Value

Net Income to 
Commercial 

Fishers Ex-Vessel Value Value 
Alternative 

2 

Reduced 
Chinook 

Non-
retention 

Area A - Ketchikan  
  Ketchikan  $1,722,256 $733,681 $1,542,945 $657,295 ($76,386) (10.4)
  Metlakatla  $30,056 $12,804 $26,926 $11,470 ($1,333) (10.4)

Area B - Prince of Wales  
  Craig  $903,905 $385,064 $809,787 $344,969 ($40,094) (10.4)

Area C - Kake/Petersburg  
  Petersburg  $1,634,405 $696,257 $1,464,247 $623,769 ($72,487) (10.4)
  Kake  $466,970 $198,929 $418,356 $178,220 ($20,710) (10.4)
  Wrangell  $203,439 $86,665 $182,252 $77,639 ($9,026) (10.4)

Area D - Sitka  
  Sitka $10,918,408 $4,651,242 $9,781,618 $4,166,969 ($484,273) (10.4)
  Hoonah  $1,810,107 $771,106 $1,621,644 $690,820 ($80,285) (10.4)
  Pelican  $1,167,435 $497,327 $1,045,890 $445,549 ($51,778) (10.4)
  Elfin Cove  $379,119 $161,505 $339,658 $144,694 ($16,810) (10.4)

Area F - Juneau  
  Juneau  $379,119 $161,505 $339,658 $144,694 ($16,810) (10.4)

Area F - Haines/Skagway  
  Haines  $30,056 $12,804 $26,926 $11,470 ($1,333) (10.4)

Area G - Glacier Bay  
  Excursion Inlet  $2,277,077 $970,035 $2,040,000 $869,040 ($100,995) (10.4)
  Gustavus $57,794 $24,620 $51,781 $22,059 ($2,562) (10.4)

Area H - Yakutat  
  Yakutat $1,137,378 $484,523 $1,018,964 $434,079 ($50,444) (10.4)

Southeast Alaska Total  $23,117,524 $9,848,065 $20,710,652 $8,822,738 ($1,025,327) (10.4)
Notes:   
  Net income is estimated to be 42.6 percent of the ex-vessel value based on information from ISER (1996).  All monetary values are 

reported in constant 1996 dollars. 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be 

lost. 
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4.2.2.4 Distributional Effects 

Alternative 1—No Action 
The analysis of distributional effects focuses on personal income contributions to the 
commercial fishing industry and businesses that sell goods and services to sport anglers.  
Direct personal income consists of employee compensation and proprietary income 
(profits) to persons directly engaged in commercial troll fishing for salmon, and sport 
fishing-related businesses that sell goods and services to salmon anglers.  The effects 
within important fishing communities in Southeast Alaska are evaluated.  Changes in net 
income to businesses that sell goods and services to anglers also are considered.   

Direct personal income generated by ocean sport and commercial troll fishing for salmon 
under Alternative 1 is shown in Table 4.2-6 for Baseline 1.  As shown, ocean sport and 
commercial troll fishing for salmon generates approximately $25.0 million in direct 
personal income, with ocean sport fishing accounting for $12.3 million and commercial 
troll fishing for salmon accounting for $12.7 million.  Salmon fisheries generated the most 
direct personal income in Sitka, followed by Juneau and Ketchikan.  For Baseline 2, direct 
personal income generated by ocean sport and commercial troll fishing for salmon is shown 
in Table 4.2-7.  Compared to Baseline 1, regionwide direct personal income is slightly 
lower ($24.3 million versus $25.0 million) for Baseline 2; however, direct personal income 
generated by salmon fisheries is higher in Craig, Juneau, and Gustavus. 

Net income to businesses that are directly affected by ocean sport fishing for salmon is 
shown in Table 4.2-3 for Baselines 1 and 2.  Under Alternative 1, these businesses would 
receive an estimated $3.2 million in annual profits for Baseline 1.  Angler spending on 
ocean salmon fishing would generate approximately $1.1 million, $545,000, and $486,000 
in net income for Juneau, Ketchikan, and Sitka businesses, respectively.  For Baseline 2, 
these businesses would receive approximately $3.6 million in annual profits. 

Alternative 2—Reduce Chinook Nonretention Fisheries 
The direct personal income effects generated by ocean sport and commercial troll fishing 
for salmon under Alternative 2 are shown in Table 4.2-6 for Baseline 1.  Direct personal 
income to commercial salmon fishers and sport fishing-related businesses that serve salmon 
anglers in Southeast Alaska would be approximately $24.8 million, a decrease of 
approximately 1 percent ($253,600) from Alternative 1.  For Baseline 2, direct personal 
income generated by ocean sport and commercial troll fishing for salmon under 
Alternative 2 is shown in Table 4.2-7.  Direct personal income to commercial salmon 
fishers and sport fishing-related businesses would be approximately $23.2 million, a 
decrease of less than 5 percent ($1.1 million) relative to Alternative 1.  However, the 
economic value of the sport fishery is unchanged under Alternative 2 so all of the decrease 
in personal income occurs in the commercial fishery.  Those reductions are reflected in 
Tables 4.2-4 and 4.2-5.  Under both Baseline conditions, communities that would be most 
affected include Sitka, Excursion Inlet, Hoonah, and Ketchikan.   
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Table 4.2-6. Direct personal income generated in Southeast Alaska under Alternatives 1 and 2 for Baseline 1. 
Alternative 1 Intermediate (Mixed Stock Fishery) Alternative  

Total Direct PI Generated 

Area/Community 

Direct PI 
Generated by 
Ocean Sport 

Fishing for Salmon 

Direct PI Generated 
by Troll Fishing for 

Salmon 
Total Direct PI 

Generated 

Direct PI Generated by 
Ocean Sport Fishing for 

Salmon 

Direct PI 
Generated by 

Troll Fishing for 
Salmon Value 

Change 
(relative to 

Alternative 1) 

% Change 
(relative to 

Alternative 1) 
Area A – Ketchikan    
  Ketchikan  $2,116,350 $947,668 $3,064,018 $2,116,350 $928,697 $3,045,047 ($18,971) (0.6) 
  Metlakatla  $365,093 $16,543 $381,636 $365,093 $16,214 $381,307 ($329) (0.1) 
Area B – Prince of Wales    
  Craig  $977,465 $497,365 $1,474,830 $977,465 $487,410 $1,464,875 ($9,955) (0.7) 
Area C – 
Kake/Petersburg 

   

  Petersburg  $757,300 $898,250 $1,655,550 $757,300 $881,322 $1,638,622 ($16,928) (1.0) 
  Kake  $173,555 $256,945 $430,500 $173,555 $251,800 $425,355 ($5,145) (1.2) 
  Wrangell  $573,710 $111,944 $685,654 $573,710 $109,703 $683,413 ($2,241) (0.3) 
Area D – Sitka    
  Sitka $1,889,553 $6,007,849 $7,897,402 $1,889,553 $5,887,568 $7,777,121 ($120,281) (1.5) 
  Hoonah  $192,817 $996,012 $1,188,829 $192,817 $976,073 $1,168,890 ($19,939) (1.7) 
  Pelican  $32,056 $642,310 $674,366 $32,056 $629,451 $661,507 ($12,859) (1.9) 
  Elfin Cove  $10,727 $208,616 $219,343 $10,727 $204,440 $215,167 ($4,176) (1.9) 
Area F – Juneau    
  Juneau  $4,139,687 $208,616 $4,348,303 $4,139,687 $204,440 $4,344,127 ($4,176) (0.1) 
Area F – Haines/Skagway    
  Haines  $326,065 $16,543 $342,608 $326,065 $16,214 $342,279 ($329) (0.1) 
Area G – Glacier Bay    
  Excursion Inlet  $78,741 $1,252,960 $1,331,701 $78,741 $1,227,877 $1,306,618 ($25,083) (1.9) 
  Gustavus $289,590 $31,801 $321,391 $289,590 $31,166 $320,756 ($635) (0.2) 
Area H – Yakutat    
  Yakutat $388,579 $625,837 $1,014,416 $388,579 $613,307 $1,001,886 ($12,530) (1.2) 
Southeast Alaska Total  $12,311,288 $12,719,259 $25,030,547 $12,311,288 $12,465,682 $24,776,970 ($253,577) (1.0) 
Notes: 
  PI = personal income. 
  Personal income effects for ocean sport fishing were estimated based on expenditure and earnings information presented by Jones & Stokes Associates (1991).  
  Personal income effects for drift-net fishing for salmon were estimated based on personal income information presented in ADF&G (1999). 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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Table 4.2-7. Direct personal income generated in Southeast Alaska under Alternatives 1 and 2 for Baseline 2. 
Alternative 1 Intermediate (Mixed Stock Fishery) Alternative  

Total Direct PI Generated 

AREA/COMMUNITY 

Direct PI 
Generated by 
Ocean Sport 

Fishing for Salmon

Direct PI Generated 
by Troll Fishing for 

Salmon 
Total Direct PI 

Generated 

Direct PI Generated by 
Ocean Sport Fishing for 

Salmon 

Direct PI 
Generated by 

Troll Fishing for 
Salmon Value 

Change 
(relative to 

Alternative 1) 

% Change 
(relative to 

Alternative 1) 
Area A – Ketchikan  
  Ketchikan  $2,031,729 $821,530 $2,853,259 $2,031,729 $735,997 $2,767,726 ($85,533) (3.0) 
  Metlakatla  $350,480 $14,337 $364,817 $350,480 $12,844 $363,324 ($1,493) (0.4) 
Area B – Prince of Wales  
  Craig  $1,401,533 $431,170 $1,832,703 $1,401,533 $386,275 $1,787,808 ($44,895) (2.4) 
Area C – Kake/Petersburg  
  Petersburg  $695,858 $779,625 $1,475,483 $695,858 $698,458 $1,394,316 ($81,167) (5.5) 
  Kake  $160,351 $222,749 $383,100 $160,351 $199,559 $359,910 ($23,190) (6.1) 
  Wrangell  $530,143 $97,042 $627,185 $530,143 $86,936 $617,079 ($10,106) (1.6) 
Area D – Sitka  
  Sitka $2,514,760 $5,208,170 $7,722,930 $2,514,760 $4,665,912 $7,180,672 ($542,258) (7.0) 
  Hoonah  $256,643 $863,436 $1,120,079 $256,643 $773,537 $1,030,180 ($89,899) (8.0) 
  Pelican  $42,640 $556,876 $599,516 $42,640 $498,898 $541,538 ($57,978) (9.7) 
  Elfin Cove  $14,273 $180,843 $195,116 $14,273 $162,019 $176,292 ($18,824) (9.6) 
Area F – Juneau  
  Juneau  $4,289,863 $180,843 $4,470,706 $4,289,863 $162,019 $4,451,882 ($18,824) (0.4) 
Area F – Haines/Skagway  
  Haines  $263,290 $14,337 $277,627 $263,290 $12,844 $276,134 ($1,493) (0.5) 
Area G – Glacier Bay  
  Excursion Inlet  $120,473 $1,086,185 $1,206,658 $120,473 $973,097 $1,093,570 ($113,088) (9.4) 
  Gustavus $443,402 $27,568 $470,970 $443,402 $24,700 $468,102 ($2,868) (0.6) 
Area H – Yakutat  
  Yakutat $211,901 $542,539 $754,440 $211,901 $486,054 $697,955 ($56,485) (7.5) 
Southeast Alaska Total $13,327,339 $11,027,250 $24,354,589 $13,327,339 $9,879,149 $23,206,488 ($1,148,101) (4.7) 
Notes: 

  Personal income effects for ocean sport fishing were estimated based on expenditure and earnings information presented by Jones & Stokes Associates (1991).  
  Personal income effects for drift-net fishing for salmon were estimated based on personal income information presented in ADF&G (1999). 
  PI = personal income. 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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Alternative 3—No Incidental Take 
Under Alternative 3, there would be no ocean sport or commercial troll fishing for salmon 
in coastal waters.  The effect of this alternative would be to forego the direct personal 
income effects of these activities that are generated by Alternative 1, which are shown in 
Table 4.2-6 for Baseline 1 and Table 4.2-7 for Baseline 2. 

Under Alternative 3 for Baseline 1, direct personal income generated by ocean sport and 
commercial salmon fishing throughout the region could be reduced by up to $25.0 million 
(Table 4.2-6).  The actual amount that would be lost depends on the amount of fishing for 
other species that is substituted for salmon.  In addition, angler spending in the local 
economy on substitute goods and services would reduce the negative effects on personal 
income.  Assuming that no substitution of spending occurs locally, sport fishing-related 
businesses that provide goods and serves to salmon anglers would lose approximately  
$12.3 million in personal income and commercial troll fishers would lose approximately 
$12.7 million in personal income.  Decreases in personal income would be greatest in Sitka, 
Juneau, and Ketchikan. 

For Baseline 2, direct personal income generated by ocean sport and commercial salmon 
fishing throughout the region could be reduced by up to $24.4 million (Table 4.2-7).  As 
indicated above, the actual amount that would be lost depends on the substitution of 
spending locally.  Assuming that no substitution of spending occurs locally, sport fishing-
related businesses that provide goods and services to salmon anglers would lose 
approximately $13.3 million in personal income and commercial troll fishers would lose 
$11.0 million in personal income.  Decreases in personal income would be greatest in Sitka, 
Juneau, and Ketchikan.  

Under Alternative 3, net income to businesses that rely on spending by salmon anglers 
would also be reduced.  The amount that would be lost would depend on the amount of 
fishing for other species that would be substituted for salmon.  In addition, angler spending 
in the local economy on substitute goods and services would reduce the negative effects on 
net income.  Assuming that no substitution of spending in the local economy occurs, for 
Baseline 1 sport fishing-related businesses in Juneau, Ketchikan, and Sitka could lose 
approximately $1.1 million, $544,000, and $486,000, respectively.  For Baseline 2, 
potential reductions in net income to businesses that rely on spending by salmon anglers 
would include approximately $1.1 million, $787,000, and $523,000 million to sport 
fishing-related businesses in Juneau, Sitka, and Ketchikan, respectively.  The reduction in 
net income to sport fishing-related businesses would be expected to be lower because some 
amount of substitution of local spending seems likely. 

4.2.2.5 Social (Community) Effects 

Alternative 1—No Action 
Commercial fishing communities in Southeast Alaska would receive an estimated annual 
net income of $11.4 million for Baseline 1 (Table 4.2-4).  Net income levels would be 
highest for the Sitka communities ($5.4 million).  Net income levels for commercial fishers 
would be lowest in the communities of Metlakatla ($14,800) and Haines ($14,800).  For 
Baseline 2, annual net income from commercial fishing would be 13 percent lower  
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($9.8 million) than for Baseline 1 (Table 4.2-5).  Net income generated for commercial 
fishing communities would be highest in Sitka, Excursion Inlet, and Hoonah, and lowest in 
Metlakatla, Haines, and Gustavus. 

Days spent fishing by sport fishers provide an indication of effects at the community level.  
As shown in Table 4.2-3, salmon angler days are predicted to total approximately 217,700 
under Alternative 1 for Baseline 1.  Resident anglers would account for approximately 
57 percent of total angling days and nonresident anglers would account for the remaining 
43 percent.  Sport fishing levels would be highest in Juneau, Ketchikan, and Sitka, which 
together would account for two-thirds of total angling days in Southeast Alaska.  For 
Baseline 2, angler days would be 9 percent higher, totaling approximately 238,100 days.  
Juneau, Ketchikan, and Sitka would account for the majority of sport fishing trips 
(Table 4.2-3). 

As shown in Table 4.2-6, personal income for coastal communities in Southeast Alaska 
would total an estimated $25.0 million under Alternative 1.  Baseline 1 with ocean sport 
fishing and troll fishing for salmon generating virtually equal shares of total personal 
income.  Personal income levels would be highest in Sitka ($7.9 million) and lowest in 
Elfin Cove ($219,300).  For Baseline 2, personal income in Southeast Alaska generated by 
ocean sport and troll fishing for salmon would total approximately $24.3 million, slightly 
lower than for Baseline 1 (Table 4.2-7).  Personal income levels would be highest in Sitka, 
and lowest in Elfin Cove. 

Alternative 2—Reduce Chinook Nonretention Fisheries 
Under Alternative 2, effects on commercial fishing communities in Southeast Alaska from 
a reduction in commercial harvest would be relatively similar and minor compared to 
Alternative 1 for Baseline 1.  Net income would fall by an estimated 2 percent in all 
communities (Table 4.2-4), but in absolute terms, the changes would vary by community.  
Commercial fishing communities experiencing the largest reductions in net income would 
include Sitka ($107,400) and Excursion Inlet ($22,400).  Effects on commercial fishing 
communities under Alternative 2, Baseline 2 would be much larger compared to 
Alternative 1.  Net income to commercial fishers would fall by more than 10 percent (to 
$1.0 million); all fishing communities would experience this reduction. 

Because of the reductions in ocean salmon harvest levels for commercial fishers, personal 
income levels for communities in Southeast Alaska would also decrease under 
Alternative 2, although this reduction would be small (less than 2 percent) relative to 
Alternative 1, for Baseline 1 (Table 4.2-6).  This effect, however, would be substantially 
larger relative to Baseline 2.  As shown in Table 4.2-7, personal income generated by troll 
fishing for salmon would decrease from $11.0 million under Alternative 1 to $9.9 million 
under Alternative 2, representing a 10 percent reduction.  The significance of income 
changes to communities would vary according to the relative importance of salmon trolling 
to the communities.  Some of the largest personal income effects under Alternative 2 would 
likely occur in Sitka ($542,300) and Ketchikan ($85,500); however, these ports have 
relatively large, diverse economies and effects in smaller communities such as Hoonah 
($89,900), Excursion Inlet ($113,100), and Yakutat ($56,500) are proportionally more 
severe.  
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For communities dependent on ocean salmon sport fishing, no effects on net income or 
personal income levels are expected under Alternative 2. 

Alternative 3—No Incidental Take 
Under Alternative 3 effects on commercial and sport fishers would be significant.  For a 
minority of commercial fishers, salmon trolling may be their only source of income from 
fisheries.  For others, trolling is one of a mix of several fisheries, including halibut and/or 
blackcod longlining, crabbing, albacore trolling, and/or salmon gillnetting.  Halibut, 
blackcod, and crab fisheries are all fully capitalized and for boats that can participate in 
multiple fisheries, there is little opportunity to offset the loss of salmon income by 
increased participation in the other fisheries.  In the case of operators who have both troll 
and gillnet permits, there could be some opportunity to shift effort into the gillnet fishery. 

Effects on local fishing and tourist industries from closure of troll and sport fisheries would 
be significant, with a loss of an estimated $24 to $25 million in personal income for the 
communities.   

The significance of income changes to communities varies according to the relative 
importance of salmon trolling and sport fishing to the communities.  As noted, the largest 
personal income effects under Alternative 3 would likely occur in Sitka ($7.7 to 
$7.9 million) and Juneau ($4.4 to $4.5 million); however, these ports have relatively large, 
diverse economies and effects in smaller communities such as Craig ($1.5 to $1.8 million) 
and Hoonah ($1.1 to $1.2 million) are proportionally more severe.  For instance, total 
personal income for the Skagway-Yakutat-Angoon (SYA) Borough, which contains the 
communities of Hoonah, Pelican, Elfin Cove, Excursion Inlet, and Gustavus, is 
approximately $102 million annually, and the Prince of Wales Island (PWI) Borough where 
Craig is located has a total personal income of approximately $114 million.  By 
comparison, total personal income is approximately $207 million for the Sitka Borough, 
$418 million for the Ketchikan-Gateway Borough, and $784 million for the Juneau 
Borough.  As noted in Chapter 3, the PWI and SYA Boroughs have among the highest 
poverty and unemployment rates in Southeast Alaska. 

4.2.3 Comparison of Alternatives 
Under Alternative 2, Reduce Chinook Nonretention Fisheries, the chief biological effect 
relative to Alternative 1, No Action, would be a very small decrease in incidental take of 
listed chinook stocks, including those from the Snake River fall, Lower Columbia River, 
and Willamette River spring ESUs.  Incidental take of Snake River fall chinook is 
estimated to decrease approximately 2.6 and 1.8 percent for Baselines 1 and 2, respectively; 
however, in absolute terms, these changes are small and would decrease the estimated 
incidental harvest rate from 4.3 percent to 4.2 percent under Baseline 1 and from 
4.6 percent to 4.5 percent under Baseline (Table 4.2-2). 

Alternative 3 resulted in a modeled decrease of 187 Snake River fall chinook for Baseline 1 
and 101 Snake River fall chinook for Baseline 2.  The expected net benefits to spawning 
escapement are discussed in Section 4.5, Cumulative Effects. 
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As noted above, under Alternative 2, net income to commercial fishers is projected to 
decrease by 2.0 and 10.4 percent under Baselines 1 and 2, respectively.  There would be no 
change in economic value to the sport sector. 

Effects from Alternative 3 on commercial and sport fishers would be substantial.  For a 
minority of commercial fishers, salmon trolling may be the only source of income from 
fisheries.  For others, trolling is one of a mix of several fisheries, including halibut and/or 
blackcod longlining, crabbing, albacore trolling, and/or salmon gillnetting.  Halibut, 
blackcod, and crab fisheries are all fully capitalized and for boats that can participate in 
multiple fisheries, there is little opportunity to offset the loss of salmon income by 
increased participation in the other fisheries.  In the case of operators who have both troll 
and gillnet permits, there could be some opportunity to shift effort into the gillnet fishery.  
Effects on local fishing and tourist industries from closure of troll and sport fisheries would 
result in with a loss of approximately $24 to $25 million in personal income for the 
communities.  The significance of income changes for the communities will vary according 
to the relative importance of salmon trolling and sport fishing to each community.  As 
noted, the largest personal income effects are projected to occur in Sitka, Juneau, and 
Ketchikan; however, these ports have relatively large, diverse economies and effects in 
smaller communities such as Craig, Hoonah, Excursion Inlet, and Yakutat are 
proportionally more severe and may be expected to have larger effects on employment, 
income, and poverty levels. 

An important aspect of Alternative 2 is its inherent economic incentive for trollers to 
maximize chinook encounters during the coho-directed fishery.  Although Alternative 2 
prohibits fishing in areas of high chinook concentration, trollers, given the economic 
incentive, may find ways to achieve higher chinook catch rates than those reported for the 
CNR fisheries.  Under Alternative 2, there is a possibility of increasing the chinook catch 
rates to more than those observed during past CNR fishing periods. 

Because the fishery would still be capped by the abundance-based quota, it would be 
necessary to resort to CNR fishing periods or the use of additional management actions 
designed to slow the catch rate and, thus, eliminate the need for CNR fishing. 
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4.3 Pacific Coast 
4.3.1 Effects on the Biological Environment 

This section presents an assessment of the biological effects for Alternative 
1—No Action, Alternative 2—Mark-Selective Fisheries, and Alternative 
3—No Incidental Take.  Effects under Alternatives 2 and 3 are described in 
relation to Alternative 1.  Biological effects are described in terms of the 
short-term and long-term for listed and unlisted species including salmon 
and steelhead, mammals, birds, and lower trophic level species. 

4.3.1.1 Analytic Approach and Assumptions 
Analytic Steps 
An analysis of the short-term effects on the biological environment was 
conducted as listed below.  Appendix E contains a more complete description of 
assumptions and methods. 

1. Conservation objectives in the current fishery management plans for 
listed and unlisted stocks that are encountered in the fisheries were 
used as the basis for limiting fisheries.  Conservation objectives were 
expressed in terms of ocean harvest rates or impact ceilings (see 
Section 2.4.2.1b).   

2. A sensitivity analysis in the calculations determined the most 
constraining conservation objective for each fishery management area, 
which then became the limiting criterion for the modeled fishery.  For 
instance, central Oregon fisheries were limited by harvest rate for 
OCN coho in some scenarios and Snake River fall chinook in others. 

3. Two baselines (Baseline 1 and Baseline 2) providing indices of abundance for key stocks 
were formulated using data from 1988 to 1997 because the effects of alternative 
management approaches are sensitive to changes in abundance and because stock 
abundance is variable. 

4. Baseline 1 (based on 1988 to 1993 data) represents a fairly broad range of ocean survival 
conditions, with a relatively high abundance of coho in some years and a relatively low 
abundance in others.  Baseline 2 (1994 to 1997 data) represents more recent conditions, 
with a low abundance of many coho stocks, high abundance of chinook stocks from 
central California, and an abundance of other chinook stocks similar to or lower than 
those of Baseline 1.  Other demarcations could have been used for baselines or a single 
baseline could have been used. 

5. The proportion of fish originating from hatchery and naturally spawning parents was 
estimated for stock groups or ESUs. 

6. Hypothetical fishing seasons were modeled for Alternatives 1 and 2.  Alternative 1 used 
the suite of management measures specified in Tables 4.3-1 and 4.3-2, and fishery 
constraints were the harvest rates on species retained or the incidental mortality on species 
released.  Alternative 2 assumed fisheries were mark-selective and targeted the hatchery 
component of the runs, employing management measures used under Alternative 1 where 
they would further reduce effects to weak or listed stocks.  Fisheries were constrained by 
the incidental mortality of unmarked (natural) fish released in the fishery. 
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Table 4.3-1. Description of Pacific Coast alternatives by fishery management area for Baseline 1. 
Troll Sport 

FMA 
Limiting 
Stock(s) Season 

Gear 
Regs1/ Target 

Species 
Retained2/ Season 

Gear 
Regs1/ Target 

Species 
Retained2/ 

Alternative 1 
North of 
Falcon 

Puget Sound 
or Coastal 
coho 

July 1-21 1, 2 Chinook Chinook:  
H, W 

July 1-21 1 Both Chinook:  
H, W 
Coho:  H, 
W 

Falcon-
KMZ 

Snake River 
fall chinook 

May-June 
Aug-mid 
Oct 

1, 2 Chinook Chinook:  
H, W 

May and 
Aug 

1 Both Chinook:  
H, W 
Coho:  H, 
W 

KMZ Klamath 
River chinook 

May-mid 
Jun 

1, 2 Chinook Chinook:  
H, W 

May-mid 
June 

1 Chinook Chinook:  
H, W 

South of 
KMZ 

Sacramento 
winter 
chinook 

May-Oct 1, 2 Chinook Chinook:  
H, W 

May-Oct 1 Chinook Chinook:  
H, W 

Alternative 2, Option A 
North of 
Falcon 

Puget Sound 
chinook 

May-Oct 1, 2 Chinook Chinook:  
H 
Coho:  H 

May-Oct 1 Both Chinook:  
H 
Coho:  H 

Falcon-
KMZ 

OCN coho May-Oct 1, 2 Chinook Chinook:  
H 
Coho:  H 

May-Oct 1 Both Chinook:  
H 
Coho:  H 

KMZ Klamath 
River chinook 

May-Oct 1, 2 Chinook Chinook:  
H 

May-Oct 1 Chinook Chinook:  
H 

South of 
KMZ 

Sacramento 
winter 
chinook 

May-Oct 1, 2 Chinook Chinook:  
H 

May-Oct 1 Chinook Chinook:  
H 

Alternative, Option B 
North of 
Falcon 

Puget Sound 
chinook 

July 1, 2 Chinook Chinook:  
H 
Coho:  H 

July 1 Both Chinook:  
H 
Coho:  H 

Falcon-
KMZ 

OCN coho May1- 
July 1, 
Aug 1-
Oct 31 

1, 2 Chinook Chinook:  
H 
Coho:  H 

May 1- 
July 1, 
Aug 1-Oct 
31 

1 Both Chinook:  
H 
Coho:  H 

KMZ Klamath 
River chinook 

May-Oct 1, 2 Chinook Chinook:  
H 

May-Oct 1 Chinook Chinook:  
H 

South of 
KMZ 

Sacramento 
winter 
chinook 

May-Oct 1, 2 Chinook Chinook:  
H 

May-Oct 1 Chinook Chinook:  
H 

Notes: 
  1/ Gear:  1 = barbless hooks, 2 = lines limited to 4. 
  2/ Current minimum size limits for troll chinook (26 inches) and sport chinook (20 inches) pertain.  There is no minimum size 

limit for sport coho. 
  FMA = fishery management area. 
  H = hatchery, w = wild 
  KMZ = Klamath management zone 
  OCN = Oregon Coastal Natural 
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Table 4.3-2. Description of Pacific Coast alternatives by FMA for Baseline 2. 
Troll Sport 

FMA 
Limiting 
Stock(s) Season 

Gear 
Regs1/ Target 

Species 
Retained2/ Season 

Gear 
Regs1/ Target 

Species 
Retained2/ 

Alternative 1 
North of 
Falcon 

Puget Sound or 
Coastal coho 

Aug 1-
19 

1, 2 Chinook Chinook:  
H, W 

July 1-21 1 Both Chinook:  
H, W 
Coho:  H, 
W 

Falcon-
KMZ 

OCN coho May, 
June, 
Aug 

1, 2 Chinook Chinook:  
H, W 

May and 
Aug 

1 Both Chinook:  
H, W 
Coho:  H, 
W 

KMZ Klamath River 
chinook 

May-
mid June 

1, 2 Chinook Chinook:  
H, W 

May-mid 
June 

1 Chinook Chinook:  
H, W 

South of 
KMZ 

Sacramento 
winter chinook 

May-Oct 1, 2 Chinook Chinook:  
H, W 

May-Oct 1 Chinook Chinook:  
H, W 

Alternative 2, Option A 
North of 
Falcon 

Puget Sound 
chinook 

July-Oct 1, 2 Chinook Chinook:  H
Coho:  H 

May-Oct 1 Both Chinook:  H
Coho:  H 

Falcon-
KMZ 

OCN coho May-Oct 1, 2 Chinook Chinook:  H
Coho:  H 

May-Oct 1 Both Chinook:  H
Coho:  H 

KMZ Klamath River 
chinook 

May-
mid July 

1, 2 Chinook Chinook:  H May-mid 
July 

1 Chinook Chinook:  H 

South of 
KMZ 

Sacramento 
winter chinook 

May-Oct 1, 2 Chinook Chinook:  H May-Oct 1 Chinook Chinook:  H 

Alternative 2, Option B 
North of 
Falcon 

Puget Sound or 
Coastal coho 

July-Oct 1, 2 Chinook Chinook:  H
Coho:  H 

May-Oct 1 Both Chinook:  H
Coho:  H 

Falcon-
KMZ 

OCN coho May-Oct 1, 2 Chinook Chinook:  H
Coho:  H 

May-Oct 1 Both Chinook:  H
Coho:  H 

KMZ Klamath River 
chinook 

May-
mid July 

1, 2 Chinook Chinook:  H May-mid 
July 

1 Chinook Chinook:  H 

South of 
KMZ 

Sacramento 
winter chinook 

May-Oct 1, 2 Chinook Chinook:  H May-Oct 1 Chinook Chinook:  H 

Notes: 
  1/ Gear:  1 = barbless hooks, 2 = lines limited to 4. 
  2/ Current minimum size limits for troll chinook (26 inches) and sport chinook (20 inches) pertain.  There is no minimum size 

limit for sport coho. 
  FMA = fishery management area. 
  H = hatchery, w = wild 
  KMZ = Klamath management zone 
  OCN = Oregon Coastal Natural 
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7. To calculate the harvest and the number of angler trips under each proposed alternative, 
the model assumed commercial and sport catch rates would be the same as the baseline.  
The model allowed commercial or sport fisheries to be open or closed any given day 
between April 1 and October 30.  Combinations of openings and closures were tested 
to produce the maximum fishing opportunity in terms of angler trips and maximum 
harvest value for commercial fishers. 

Options under Alternative 2—Mark-Selective Fisheries 
Option A was modeled to maximize season duration (increase fishing opportunity) in each 
fishery management area while meeting or exceeding conservation objectives for fisheries.  
Under Option A, effects on listed Lower Columbia River and Puget Sound chinook ESUs 
would increase but effects to other listed ESUs would be reduced.  Option B was modeled 
to maximize escapement of natural stocks (decrease effects on all listed ESUs), including 
those from listed ESUs, and assumed season duration equal or similar to that under 
Alternative 1.  Option B allows the benefits of selective fisheries to accrue to escapement, 
whereas in Option A they accrue to the fishery. 

Conservation Objectives 
Conservation objectives that have constrained Council-managed fisheries are the ESA 
goals of decreasing ocean effects on Sacramento River winter run, Snake River fall run, 
and Oregon Coastal and Southern Oregon/Northern California coastal coho.  Conservation 
objectives for the Puget Sound chinook ESU have not previously been a constraint to most 
Pacific Coast fisheries because ocean fishing effects on these stocks are typically low; 
however, their recent listing has increased the likelihood of the Council limiting fisheries 
north of Cape Falcon.  Klamath River chinook and some coho runs from the Puget Sound 
or Washington coastal ESUs are unlisted stocks that frequently constrain fisheries.  
Conservation objectives for listed chinook ESUs (expressed as ocean harvest rates) are the 
same for both Baseline 1 and 2.  The harvest rate for OCN coho for Baseline 1 is assumed 
in the model to be 20 percent and is assumed to be 13 percent in the model for Baseline 2.  
This is in keeping with Amendment 13 to the Pacific Coast Salmon Plan, which specifies 
harvest rates on OCN coho according to escapement of parent broods and ocean conditions.   

Specification of Management Measures  
Tables 4.3-1 and 4.3-2 summarize the limiting stock(s), seasons, target species, gear 
regulations, and species retention for each fishery management area under Alternatives 1 
and 2 for Baselines 1 and 2.  Alternative 3 is discussed at the end of this section. 

4.3.1.2 Harvests and Incidental Mortalities  

Alternative 1—No Action  
In the fishery modeled for Alternative 1, chinook and coho harvest for the Council 
management area would be approximately 735,000 and 142,000, respectively (Table 4.3-3).  
The average of annual observed harvests from 1988 to 1993 (Baseline 1) would be 965,000 
chinook and 820,000 coho.  In general, the modeled harvests were lower because 
conservation objectives under Alternative 1 are more stringent than those actually applied 
from 1988 to 1993, particularly for coho. 
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Table 4.3-3. Modeled annual average commercial and sport harvest in Pacific Coast fisheries under  
Alternatives 1 and 2 for Baseline 1.1/ 

 Troll Sport Total 

FMA 
Days in 
Season Target Harvest 

Days in 
Season Target Harvest Harvest 

   Chinook Coho   Chinook Coho Chinook Coho 
Alternative 1 

North 
of 
Falcon 21 Chinook 6,217 0 21 Both 6,930 72,228 13,147 72228 
Falcon-
KMZ 120 Chinook 131,698 0 120 Both 5,004 69,428 136,702 69,428 
KMZ 48 Chinook 9,910 0 48 Chinook 7,654 0 17,564 0 
South 
of 
KMZ 184 Chinook 496,452 0 184 Chinook 71,565 0 568,017 0 
Total   644,277    0   91,153 141,656 735,430 141,656 

Alternative 2, Option A 
North 
of 
Falcon 184 Chinook 52,514 40,368 184 Both 15,058 143,475 67,571 183,843 
Falcon-
KMZ 184 Chinook 161,908 101,466 184 Both 6,943 148,814 168,851 250,280 
KMZ 184 Chinook 17,771 0 184 Chinook 23,840 0 41,611 0 
South 
of 
KMZ 184 Chinook 370,665 0 184 Chinook 53,433 0 424,098 0 
Total   602,858 141,834   99,274 292,289 702,131 434,123 

Alternative 2, Option B 
North 
of 
Falcon 21 Chinook 4,540 6,113 21 Both 5,061 52,679 9,602 58,792 
Falcon-
KMZ 120 Chinook 109,093 24,989 184 Both 3,632 54,489 112,725 79,479 
KMZ 48 Chinook 7,176 0 48 Chinook 5,543 0 12,718 0 
South 
of 
KMZ 184 Chinook 370,665 0 184 Chinook 53,433 0 424,098 0 
Total   491,474 31,102   67,669 107,168 559,143 138,271 

Notes: 
  1/  Actual harvests under each alternative would vary. 
  FMA = fishery management area. 
  KMZ = Klamath management zone 



Chapter 4 
Environmental Consequences 
 

4-34  Pacific Coast Pacific Salmon Fisheries Management FPEIS 

Under Alternative 1, Baseline 2, the chinook and coho harvests would be approximately 
814,000 and 60,000, respectively (Table 4.3-4).  The average of annual observed harvests 
from 1994 to 1997 was 865,000 chinook and 51,000 coho.  Modeled harvests for Baseline 
2 are more similar to observed harvests from 1994 to 1997, as would be expected given that 
management constraints were similar in this period to those used in the model. 

Alternative 2—Mark-Selective Fisheries, Option A 
In the fishery modeled for Alternative 2, Option A (Baseline 1), Pacific Coast chinook 
harvest (702,000) would be 5 percent less than under Alternative 1.  Compared to 
Alternative 1, modeled chinook harvests under Alternative 2, Option A were 414 percent 
higher for North of Falcon (68,000), 24 percent higher for Falcon-KMZ (169,000), 
137 percent higher in the KMZ (42,000), and 28 percent lower South of the KMZ 
(424,000).  A larger chinook harvest was indicated in the three northerly areas because of 
increased season length.  South of the KMZ, where there was no season length restriction 
under Alternative 1, landed harvest decreased in approximate proportion to the percentage 
of unmarked fish, which were released in the mark-selective fishery.  Coho harvest 
(434,000) increased 206 percent from Alternative 1 due to increases in coho harvest in the 
North of Falcon and Falcon-KMZ area; there were no coho harvests in the other areas 
under this alternative.  Coho harvest for Baseline 2 was 47 percent less than that observed 
for Baseline 1 (Table 4.3-3 and Figure 4.3-1). 

Under Alternative 2, Option A (Baseline 2), the chinook harvest (624,000) would be 
expected to decrease 23 percent compared to Alternative 1 because of reduced sport and 
commercial harvest South of the KMZ (459,000) and reduced commercial harvest from 
Falcon-KMZ (107,000).  Coho harvest (224,000) would increase 273 percent compared to 
Alternative 1.  Coho harvests would be 192 percent higher North of Falcon (100,000) and 
380 percent higher in the Falcon-KMZ area (123,000) resulting from longer sport seasons 
(Table 4.3-4 and Figure 4.3-1).   

Alternative 2—Mark-Selective Fisheries, Option B 
Under Alternative 2, Option B (Baseline 1) chinook harvest for the Pacific Coast area 
(559,000) would be 24 percent less than under Alternative 1 and 41 percent less than the 
average annual observed harvest.  Reductions in chinook harvest would range from 
12 percent in the KMZ to 28 percent south of the KMZ.  There would be little change in the 
total coho harvest, although a greater portion of coho would be taken in the Falcon-KMZ 
area and a lesser proportion North of Falcon under Alternative 2, Option B than under 
Alternative 1 (Table 4.3-3 and Figure 4.3-1). 

Under Alternative 2, Option A (Baseline 2), the chinook harvest (607,000) would be 
approximately 26 percent less than under Alternative 1 and 30 percent less than the average 
annual observed harvest from 1994 to 1997.  Chinook harvests would decrease 20 to 
27 percent in all FMAs.  The coho harvest (68,000) would be approximately 14 percent less 
than under Alternative  1 but 33 percent more than the observed average harvest  
(Table 4.3-4 and Figure 4.3-1). 
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Table 4.3-4. Modeled annual average commercial and sport harvest in Pacific Coast fisheries under 
Alternatives 1 and 2 for Baseline 2.1/ 

 Troll Sport Total 

FMA 
Days in 
Season Target Harvest 

Days in 
Season Target Harvest Harvest 

   Chinook Coho   Chinook Coho Chinook Coho 
Alternative 1 

North of 
Falcon 17 Chinook 14,420 0 17 Coho 220 34,247 14,640 34,247 
Falcon-
KMZ 153 Chinook 137,846 0 123 Both 2,813 25,724 140,659 25,724 
KMZ 40 Chinook 6,381 0 40 Chinook 5,250 0 11,631 0 
South of 
KMZ 184 Chinook 466,042 0 184 Chinook 181,457 0 647,498 0 
Total   624,689    0   189,740 59,971 814,428 59,971 

Alternative 2, Option A 
North of 
Falcon 61 Chinook 21,355 0 122 Coho 485 100,136 21,840 100,136 
Falcon-
KMZ 184 Chinook 100,675 7,385 184 Both 6,690 115,981 107,365 123,365 
KMZ 103 Chinook 11,294 0 103 Chinook 23,765 0 35,058 0 
South of 
KMZ 184 Chinook 330,657 0 184 Chinook 128,744 0 459,400 0 
Total   463,981 7,385   159,684 216,117 623,663 223,501 

Alternative 2, Option B 
North of 
Falcon 19 Chinook 11,515 0 19 Coho 176 27,961 11,691 27,961 
Falcon-
KMZ 153 Chinook 100,675 7,385 123 Both 2,187 32,733 102,862 40,118 
KMZ 40 Chinook 4,627  40 Chinook 3,806 0 8,433 0 
South of 
KMZ 184 Chin 348,060  184 Chinook 135,520 0 483,579 0 
Total   464,877 7,385   141,689 60,694 606,565 68,079 

Notes: 
1/  Actual harvests under each alternative would vary. 
FMA = fishery management area. 
KMZ = Klamath management zone 
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Source:  Council 1999b and NRC. 

 
Figure 4.3-1. Combined commercial and sport harvests of chinook and coho salmon in Pacific Coast 

fisheries under Alternatives 1 and 2 for Baselines 1 and 2. 
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Alternative 3—No Incidental Take 
Under Alternative 3, reductions in harvest would be equivalent to catches observed in the 
respective baseline or estimated under the alternatives.  Foregone harvest in the ocean 
would result in greater escapements to inside waters such as Puget Sound, San Francisco 
Bay, the Columbia River, and the Sacramento River where, depending on the segregation 
of critical stocks, some harvest might be possible.  As noted, these fisheries are regulated 
by state and Tribal managers and would be subject to review by NMFS through a  
Section 10 consultation. 

4.3.1.3 Naturally Spawning Salmon 
Naturally produced chinook are believed to account for approximately 25 percent of the 
total Council management area abundance of chinook stocks.  Tables 4.3-5 and 4.3-6 show 
harvest effects on naturally spawning salmon and listed salmon by FMA under the 
proposed alternatives for Baselines 1 and 2, respectively. 

Alternative 1—No Action 
Because there were no CNR fisheries modeled for Alternative 1, all effects to (adult) wild 
chinook are from harvest.  According to the model, 186,000 wild chinook would be 
affected (Table 4.3-5) for Baseline 1.  More than 90 percent would be from the Central 
Valley fall run, which is a candidate for listing.  Less than 3 percent of harvested wild 
stocks would be from currently listed ESUs. 

Harvest and incidental mortality of wild coho would be approximately 40,000 
(Table 4.3-5).  Approximately 22 percent of effects on the wild component would be to 
listed coho stocks.  Ninety-five percent of coho effects would occur in the North of Falcon 
and Falcon-KMZ areas where the fisheries modeled included coho retention for sport or 
sport and commercial fishers.  

For Baseline 2, there would be approximately 194,000 wild chinook and 20,000 wild coho 
killed under Alternative 1 (Table 4.3-6). 

Alternative 2—Mark-Selective Fisheries, Option A 
Effects on wild chinook under Alternative 2, Option A would be from catch-and-release 
mortality; there would be 76,000 effects on wild chinook for Baseline 1 (Table 4.3-5).  
Eighty-two percent of the effects would be attributable to Central Valley fall chinook and 
slightly more than 8 percent were attributable to chinook from listed ESUs.  Catch-and-
release mortality of wild coho would be approximately 38,000, with 22 percent affecting 
listed ESUs.  Approximately 76 percent of the effects would be in areas north of the KMZ 
where coho fisheries are open. 

There would be approximately 61,000 effects on wild chinook for Baseline 2 under 
Alternative 2, Option A and 62,000 effects under Alternative 2, Option B.  At least 
90 percent of these effects for both baselines would be on the Central Valley fall run and 
1.8  to 3.3 percent of the effects would be on listed ESUs. 
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Table 4.3-5. Summary of model-generated harvest and harvest effects under Alternatives 1 
and 2 (Baseline 1) for Pacific Coast FMAs. 

Harvest Natural Effects Listed Effects 
FMA Chinook Coho Chinook Coho Chinook Coho 

Alternative 1 
North of Falcon 13,147 72,228 3,545 23,283 2,627 1,816 
Falcon-KMZ 136,702 69,428 35,845 14,516 1,683 4,891 
KMZ 17,564  3,200 960 28 324 
South of KMZ 568,017  143,919 1,513 208 1,389 
Total 735,430  186,196 40,272 4,546 8,420 

Alternative 2, Option A 
North of Falcon 67,571 183,843 7,067 16,969 5,237 1,324 
Falcon-KMZ 168,851 250,280 20,916 11,885 982 4,005 
KMZ 41,611  3,825 4,707 33 1,533 
South of KMZ 424,098  44,107 4,053 64 1,320 
Total 702,131 434,123 75,819 37,615 6,316 8,181 

Alternative 2, Option B 
North of Falcon 9,602 58,792 875 4,131 648 376 
Falcon-KMZ 112,725 79,479 11,599 1,813 545 1,357 
KMZ 12,718  1,249 960 11 324 
South of KMZ 424,098  44,107 4,123 64 1,389 
Total 559,144 138,721 57,734 11,027 1,267 3,447 

Notes: 
FMA = fishery management area 
KMZ = Klamath management zone 
Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  The catch would be 

zero. 

 
 

Table 4.3-6. Summary of model-generated harvest and harvest effects under Alternatives 1 
and 2 (Baseline 2) for Pacific Coast FMAs. 

Alternative 1 
North of Falcon 14,640 34,247 4,180 14,220 2,753 1,517 
Falcon-KMZ 140,659 25,724 23,336 4,898 370 2,518 
KMZ 11,631  3,198 107 24 55 
South of KMZ 647,498  163,919 51 91 26 
Total 814,428 59,970 194,242 19,277 3,238 4,116 

Alternative 2, Option A 
North of Falcon 21,840 100,136 2,823 14,759 1,860 1,746 
Falcon-KMZ 107,365 123,365 5,298 4,914 84 2,526 
KMZ 35,058  3,200 421 24 216 
South of KMZ 459,400  49,529 51 28 17 
Total 623,664 223,502 60,732 20,144 1,995 4,505 

Alternative 2, Option B 
North of Falcon 11,691 27,961 1,440 5,129 948 607 
Falcon-KMZ 102,862 40,118 10,012 2,191 159 1,128 
KMZ 8,433  818 103 6 53 
South of KMZ 483,579  49,529 51 28 26 
Total 606,565 68,079 61,680 7,474 1,141 1,812 

Notes: 
FMA = fishery management area 
KMZ = Klamath management zone 
Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  The catch would be 
zero. 
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Alternative 2—Mark-Selective Fisheries, Option B 
Under Alternative 2, Option B (Baseline 1), approximately 58,000 wild chinook would be 
killed.  Ninety-two percent would be from the Central Valley fall ESU and approximately 
2 percent from listed ESUs.  Catch-and-release mortality of wild coho would be 
approximately 11,000, with 31 percent affecting listed ESUs (Table 4.3-5). 

Under Alternative 2, Option A (Baseline 2), there would be approximately 20,000 effects 
on wild coho and 7,000 effects on wild coho under Alternative 2, Option B (Baseline 2); 
22  to 23 percent of these effects were on listed ESUs (Table 4.3-7).  The reduction in OCN 
effects for Baseline 2 was due to the incorporation in the model of the lower harvest rate 
required under Council Amendment 13 for the conditions observed in the baseline 
(13 percent vs. 20 percent in Baseline 1). 

Alternative 3—No Incidental Take 
For Baseline 1 the analysis indicated that curtailment of commercial and sport fisheries in 
the Council management area would result in approximately 186,000 fewer effects on wild 
chinook, which includes approximately 4,500 effects on listed ESUs, compared to 
Alternative 1 (Table 4.3-5).  The largest decreases in effects for unlisted stocks of chinook 
would be to the Central Valley fall run ESU (170,000) and the Klamath ESU (8,000).  The 
largest apparent decrease in take of listed chinook ESUs (approximately 2,800) would be 
for the Lower Columbia River ESU.  There would be approximately 40,000 fewer effects 
on wild coho; 8,000 from listed ESUs.  

Under Alternative 3 (Baseline 2), the effects on wild chinook stocks would decrease by 
approximately 194,000 (Table 4.3-6), including 181,000 from the Central Valley fall run 
and 7,600 from the Klamath run.  Effects on chinook from listed ESUs would decrease by 
approximately 3,200 fish and the Lower Columbia River ESU would account for 
approximately two-thirds of these. 

4.3.1.4 Other Naturally Produced Salmonids 
Because pink and chum salmon harvests are very small in Pacific Coast fisheries, they were 
not modeled.  An encounter of steelhead in ocean salmon fisheries is “inconsequential to 
extremely rare” (Council 1999a); therefore, steelhead was also not modeled.  Steelhead 
may not be retained in the non-treaty commercial fisheries but may be kept in recreational 
and treaty fisheries.  NMFS has determined that Council-managed salmon fisheries are not 
likely to jeopardize the continued existence of the listed steelhead ESUs (NMFS 1998a).  

Cutthroat trout are not targeted and there is no record of any being caught in Pacific Coast 
salmon fisheries.  The Salmon Technical Team of the Council has concluded that the 
harvest of cutthroat is almost nonexistent (1996).  NMFS has determined that Council-
managed fisheries are not likely to jeopardize the continued existence of Umpqua River 
cutthroat trout (NMFS 1998a). 

4.3.1.5 Listed Chinook and Coho ESUs 
Fish from 13 chinook ESUs are known to be taken in Pacific Coast fisheries.  Nine of these 
are listed as either threatened or endangered, including Sacramento River winter run, 
Central Valley spring run, California Coastal, Snake River fall run, Puget Sound, Lower 
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Columbia River, and Upper Willamette River spring run.  Fish from the Snake River 
spring/summer run and Upper Columbia River spring run may also be taken but it is 
believed the numbers are so small as to be undetectable (Council 1999a).  The Central 
Valley fall run ESU is a candidate for listing. 

Sufficient data were available to include nine ESUs in the modeling of alternatives.5  The 
calculated effects on these ESUs from harvest or incidental mortality for Baselines 1 and 2 
under the proposed alternatives are shown in Tables 4.3-7 and 4.3-8 as harvest rates.  These 
calculations accurately reflect effects of the alternatives relative to each other by providing 
a reasonable approximation of harvest rates, which existed historically or would be realized 
in fisheries conducted according to the parameters in the model.  The necessity, however, 
of combining data from a variety of sources and models to construct a coastwide model and 
of abridging or approximating some estimation procedures makes direct comparison of 
these harvest rates with other published rates problematic. 

4.3.1.6 Non-Salmonid Fish Species 

Alternative 1—No Action 
Various groundfish species are caught incidentally in ocean salmon fisheries.  These 
species are managed under the Council’s groundfish FMP.  The annual management 
measures anticipate and take into account incidental groundfish catch in the ocean salmon 
fishery.  During the groundfish process, expected groundfish bycatch in the salmon fishery 
is estimated, based on the previous year’s incidental catch levels.  While the levels of 
salmon catch fluctuate from year to year, the amount of groundfish taken as incidental 
catch is very low so that changes in the salmon fishery do not substantially alter the 
projections for harvest-related mortality in the groundfish fishery (PFMC 2002). 

Other Council managed species such as halibut, highly migratory species (draft FMP) , and 
coastal pelagic species are also landed jointly with salmon.  For all of these stocks, fish 
caught on the same trip with salmon are documented.  Data on the commercial segment of 
these fisheries show the co-occurrence rates for salmon and these other Council-managed 
species is low, as well as for non-Council-managed species.  Changes in the salmon fishery 
are not expected to have a substantial impact on the directed fisheries for the non-salmon 
stocks (PFMC 2002). 

Alternative 2—Mark-Selective Fisheries and Alternative 3—No Incidental Take 
Under Alternative 2, effects on non-salmonid fish species would be the same as under 
Alternative 1, except interactions with incidentally caught fish species would be related to 
changes in fishing effort.  Because effects on other fish species are minimal, any change 
would likely be unmeasurable.  

                                                 
5 The harvest rate for the Central Valley spring run was inferred from the literature. 
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Table 4.3-7. Model-generated harvest rates on chinook salmon ESUs in Pacific Coast fisheries for 
Baselines 1 and 2 under Alternatives 1 and 2. 

Baseline 1 
 % Harvest Rate 

 
Alternative 2 

ESU Status 
Included 
in Model Alternative 1 Option A Option B 

Sacramento River Winter Run E yes 18 5 5 
Central Valley Spring Run T no < 73 < 27 < 23 
Central Valley Fall Run C yes 73 27 23 
California Coastal T no Insufficient Data 
Southern Oregon and Northern California 
Coastal 

NW no Insufficient Data1/ 

Upper Klamath and Trinity River NW yes 6 3 2 
Oregon Coast NW yes 1 1 < 1 
Washington Coast NW no Insufficient Data 
Puget Sound T yes 3 5 1 
Lower Columbia River T yes 6 8 2 
Upper Willamette River Spring Run T yes 1 1 < 1 
Upper Columbia River Summer/Fall Run NW yes 1 1 < 1 
Upper Columbia River Spring Run E no Effects Unmeasurable 
Snake River Fall Run T yes 10 7 3 
Snake River Spring/Summer Run T no Effects Unmeasurable 
Total   21 9 7 

Baseline 2 
Sacramento River Winter Run E yes 8 2 2 
Central Valley Spring Run T no < 73 < 19 < 22 
Central Valley Fall Run C yes 73 27 23 
California Coastal T no Insufficient Data 
Southern Oregon Northern California 
Coastal 

NW No Insufficient Data1/ 

Upper Klamath and Trinity River NW yes 7 2 2 
Oregon Coast NW yes < 1 < 1 < 1 
Washington Coast NW no Insufficient Data 
Puget Sound T yes 2 1 1 
Lower Columbia River T yes 7 4 2 
Upper Willamette Spring Run T yes 1 1 < 1 
Upper Columbia Summer/Fall Run NW yes 1 1 < 1 
Upper Columbia Spring Run E no Effects Unmeasurable 
Snake River Fall Run T yes 8 3 3 
Snake River Spring/Summer Run T no Effects Unmeasurable 
Total   24 7 7 

Notes: 
1/ Effects may be similar to Upper Klamath and Trinity ESU. 
Harvest rates are given for wild-spawning chinook. 
T= threatened, E=endangered, C = candidate, NW = not warranted 
Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  The catch would be zero. 
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Table 4.3-8. Model-generated harvest rates on coho salmon ESUs in Pacific Coast fisheries for 
Baselines 1 and 2 under Alternatives 1 and 2. 

Baseline 1 
 % Harvest Rate 

 
Alternative 2 

ESU Status 
Included 
in Model Alternative 1 Option A Option B 

Oregon Coast Natural T yes 8 8 3 
Southern Oregon and Northern California 
Coastal 

T yes 8 8 3 

California Coastal T no Unknown 
Puget Sound/Olympic Peninsula 1 C/NW yes 5 4 1 
Puget Sound/Olympic Peninsula 2 C/NW yes 5 5 1 
Total      

Baseline 2 
Oregon Coast Natural T yes 10 10 4 
Southern Oregon and Northern California 
Coast 

T yes 10 10 4 

California Coastal T no Unknown 
Puget Sound/Olympic Peninsula 1 C/NW yes 8 7 2 
Puget Sound/Olympic Peninsula 2 C/NW yes 12 13 3 
Total      
Notes: 
Harvest rates are given for wild-spawning coho. 
T = threatened, E = endangered, C = candidate, NW = not warranted 
Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  The catch would be zero. 

 

4.3.1.7 Mammalian Species 

Alternative 1—No Action 
Effects on higher trophic level species occur through entanglement with fishing gear, 
competition with fisheries for prey, and alteration of the food web dynamics caused by 
fishery removals (Council 1999a).  The complexity of ecosystem interactions and lack of 
data make it difficult to distinguish between a natural or anthropogenic effect on the 
carrying capacity of the ecosystem of marine mammals or seabirds in the central north 
Pacific Ocean.  Different trophic levels and key species have different response times and 
scales.  Pacific Coast salmon fisheries are not believed to contribute to changes in marine 
mammal or seabird populations (Council 1999a). 

Marine mammals, particularly seals and sea lions on the Pacific Coast, are known to forage 
on salmon as well as other fish.  Many observers point to the natural feeding behavior of 
marine mammals on oceanic and inshore salmon stocks as one of the reasons for decline in 
salmon abundance over the last two decades.  In general, the harbor seal and California sea 
lion populations have increased under the protection of the MMPA of 1972, but it is not 
possible to attribute a decrease in salmon abundance to this effect alone because of the 
complexity of the ecosystem interactions (NMFS 1997a). 
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Pinnipeds and smaller cetaceans are considered opportunistic and feed on a wide variety of 
fish species including Pacific whiting, rockfish, eulachon, anchovy, sardine, herring, smelt, 
lamprey, and flatfish.  Salmon either in the adult or juvenile stages are not known to be the 
primary prey item for any of these species.  For most areas of co-occurrence of pinniped 
and salmonid populations, there is insufficient information to determine whether pinnipeds 
are currently having a significant effect on the salmon populations (Council 1999a).  
However, the take of salmon by pinnipeds and other marine mammals is considered to be 
part of the estimate for natural mortality.  The ability to determine the amount of salmon 
taken by marine mammals is beyond the scope of this FPEIS.  The estimates of natural 
mortality used in the fishery management process are based on best professional judgment. 

Marine mammal interactions with salmon fisheries occur when fishing vessels approach 
marine mammals, marine mammals prey on hooked salmon and, very rarely, when marine 
mammals become snagged or entangled in fishing gear.  Under Section 118 of the MMPA, 
commercial fisheries must be classified in one of three categories based on the frequency of 
incidental mortality and serious injury of marine mammals.  The commercial troll fishery 
off the coasts of Washington, Oregon, and California is classified as a Category III fishery, 
indicating a remote or no likelihood of known incidental mortality or serious injury of 
marine mammals.  In general, recreational fishery uses the same gear and techniques as the 
commercial fisheries and can be assumed to have similar rates of encounters and results. 

After excluding ESA listed marine mammals, only three species of marine mammals are 
defined as strategic under MMPA within the coverage area:  short-finned pilot whales, 
mesoplodont beaked whales, and Minke whales (Barlow et al. 1997).  This strategic 
classification denotes that projected human-caused mortality exceeds the species’ annual 
potential biological removal estimate under MMPA standards.  As with ESA listed marine 
mammal species, there is no record of these three species being affected by the ocean 
salmon fisheries managed by the Council (Council 1999a). 

Alternative 2—Mark-Selective Fisheries and Alternative 3—No Incidental Take 
Under Alternative 2, effects on mammalian species would be the same as under 
Alternative 1.  Effects from Alternative 3 would include a decrease in fishery-related 
infractions; localized, short-term increases in the availability of salmon to predators; and an 
increase in predation on salmon prey species caused by the decline in harvest. 

4.3.1.8 Listed Marine Mammals 

Alternative 1—No Action 
Steller sea lion interaction with the Pacific Coast salmon fisheries is rare and NMFS has 
determined mortality and serious injury incidental to commercial fishing operations would 
have a negligible effect (60 FR 45399; August 31, 1995).6  Available information indicates 
that Pacific Coast salmon fisheries are not likely to jeopardize the existence of the 

                                                 
6  A negligible effect is defined as an effect resulting from the specified activity that cannot be reasonably expected to, and is not 

reasonably likely to, adversely affect the species or stock through an effect on annual rates of recruitment or survival.  Section 
7 consultation was completed on this determination (NMFS 1995b) including issuance of an ITS for commercial fishing 
operations of up to 106 Steller sea lions from the eastern population annually (east of 144° W longitude). 
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Guadalupe fur seal.7  No sea turtles have been reported taken by the ocean salmon fisheries 
off Washington, Oregon, or California.  NMFS has determined that commercial fishing by 
Pacific Coast fisheries would pose a negligible threat to the Pacific species (NMFS 1990).  

Salmon are not among the primary prey items for listed cetaceans.  Salmon taken in the 
fisheries are larger than those that might typically be preyed on by the cetaceans; therefore, 
Pacific Coast fisheries do not compete with cetaceans for food.  Fish ingested by the large 
baleen whales eat almost exclusively small schooling fish such as capelin, herring, and 
eulachon, or juvenile pollock, cod, and atka mackerel (Perez and McAllister 1998).  It is 
not known to what degree salmon and whales compete for prey or if either population is, as 
a result, limited.  Salmon fishing may occur in locations frequented by migrating or feeding 
cetaceans.  Vessels and operators have occasional interactions with cetaceans but any 
possible adverse effect on these species is minimized.  Interactions are largely mitigated 
through NMFS-sponsored education programs sensitizing harvesters to marine mammal 
protection laws and providing approach and watching guidance.  Harassment of marine 
mammals is against the law and violators are prosecuted individually as opposed to holding 
the entire fishery accountable for the conduct of an individual fisher (Council 1999a). 

Alternative 2—Mark-Selective Fisheries and Alternative 3—No Incidental Take 
Because Alternative 2 would require no change in fishing method or gear relative to 
Alternative 1, any difference in effects on mammals would be related to changes in fishing 
effort and would likely be undetectable.  Effects under Alternative 3 would include a 
decrease in fishery-related interactions, and an increase in predation on salmon prey species 
caused by a decline in harvest. 

4.3.1.9 Listed and Unlisted Avian Species 

Alternative 1—No Action 
Short-term effects of fishing activity on seabirds include mortality from collisions with 
vessels and entanglement with fishing gear.  Long-term effects include competition with 
fisheries for prey, alteration of the food web dynamics caused by commercial fishing 
removals, disruption of avian feeding habits resulting from developed dependence on 
fishery waste, and fish-waste-related increases in gull populations that prey on other bird 
species. 

Short-term effects on seabirds are minimal, if any.  The types of vessels used in the fishery 
and the conduct of the vessels are not conducive to collisions or the introduction of rats or 
other non-indigenous species to seabird breeding colonies.  Anecdotal information suggests 
accidental bird encounters are a rare event for commercial and recreational ocean salmon 
fisheries (Council 1999a).  Long-term effects on seabirds from the ocean salmon fisheries 
are also minimal.  The salmon harvested in the fishery are larger than forage fish harvested 
by seabirds.  Salmon troll fishing is not known to provide significant waste and offal to 

                                                 
7 The primary range for the Guadalupe fur seal is south of the United States/Mexico border; only a few Guadalupe fur seals are 

known to inhabit rookeries in the Channel Islands (Stewart et al. 1987).  There is no record of any Guadalupe fur seal being 
killed or injured by ocean salmon fishing activity.  The total United States fishing mortality and serious injury for this stock is 
less than 10 percent of the calculated potential biological removal under MMPA standards and can be considered to be 
insignificant and approaching zero mortality and serious injury rate (Barlow et al. 1997). 
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attract scavenging birds, but fish processing does provide food directly to scavenging 
species such as Northern Fulmars and large gulls.  This can benefit populations of some 
species but it can be detrimental to others, which they may displace or prey upon (Furness 
and Ainley 1984).  The amount of salmon waste generated by the fish processing industry 
is minor.  This potential effect is site specific and is assumed not to represent a significant 
threat to the overall abundance and diversity of the seabird population along the Pacific 
Coast.  No adverse effects by the salmon fisheries have been identified under Alternative 1 
(Council 1999a). 

Alternative 2—Mark-Selective Fisheries and Alternative 3—No Incidental Take 
Because Alternative 2 would require no change in fishing method or gear relative to 
Alternative 1, any difference in effects on avian species would be related to changes in 
fishing effort and would likely be undetectable.  Under Alternative 3 fisheries would be 
closed and the limited interactions that do occur would be eliminated.  Gear interactions, to 
the degree that they do occur, would be eliminated.  Salmon waste from processing at 
localized sites would also no longer be available to avian species.   

4.3.1.10 Lower Trophic-level Species (Forage Fishes) 

Alternative 1—No Action 
Effects of fishing activity on lower trophic-level species occur through the alteration of the 
food web dynamics caused by fishery removals.  Marine ecosystems in the central north 
Pacific Ocean are complex webs of predator/prey relationships.  Because the status of each 
component stock may change annually, predator/prey relationships are also expected to 
vary.  All harvest activities remove animals that otherwise would have remained in the 
ecosystem where they would prey on other animals and/or would be preyed upon.  The 
removal of adult salmon by the ocean fisheries is not considered to significantly affect the 
lower trophic levels or the overall marine ecosystem because salmon are not the only or 
primary predator in the marine environment. 

Alternative 2—Mark-Selective Fisheries and Alternative 3—No Incidental Take 
Because Alternative 2 proposes no changes in fishing method or gear, and relatively small 
changes in over catch relative to Alternative 1, the change in interactions with lower trophic 
species would be negligible.  The effect of Alternative 3 on the overall food web is difficult 
to assess because of its dynamic nature, and our incomplete understanding of contribution 
of salmon.    

4.3.2 Effects on the Human Environment 
This section presents an assessment of the economic and social effects for the proposed 
alternatives.  Economic effects, including social welfare and regional economic effects, are 
described separately for each of the alternatives, followed by a more general discussion of 
the implications of economic effects for the commercial and recreational fishing 
communities, the port communities, and surrounding counties.  Under each alternative, 
effects are described for higher chinook abundance conditions from 1988 to 1996 
(Baseline 1) and for lower chinook abundance conditions from 1994 to 1997 (Baseline 2). 
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Potential social welfare effects associated with ocean sport fishing for salmon and 
commercial troll fishing for salmon are described.  Regional economic effects, as 
represented by personal income effects on the local economy generated by ocean sport 
fishing and commercial troll fishing, are identified.  These analyses are based on results of 
fishery modeling described in the previous section.  For the economic analysis, the two key 
outputs of the fishery model are harvest and angler effort.  When viewing the results of the 
economic analysis it is important to remember that, even in the case of Alternative 1—No 
Action, harvest and fishing effort are calculated by using a fishery model and differ from 
observed historical values.  Model-generated values are compared to observed historical 
values, where appropriate, to provide a context for their interpretation.  

4.3.2.1 Analytical Methods 
Ideally, the economic analysis would evaluate differential effects of the management 
alternatives over time, including an assessment of the effects on stock rebuilding and the 
potential benefits of easing harvest restrictions associated with species listings.  This type 
of analysis also would consider the opportunity costs associated with using resources to 
harvest the available stocks, and economic effects would be evaluated “at the margin.”  
Because of limited data and many factors other than harvest management affect stock re-
building, this type of dynamic analysis was not possible for this FPEIS.  Alternatively, this 
assessment focuses on potential effects on commercial and recreational fisheries associated 
with short-term changes in harvest practices.  Average conditions during periods of both 
higher and lower abundance (Baselines 1 and 2, respectively) are considered to present 
some of the variability inherent in this type of “static” analysis.  Potential economic and 
social benefits associated with moving toward recovery over the long-term are discussed in 
Section 4.6, Cumulative Effects.   

The discussions of economic effects associated with ocean sport fishing and commercial 
troll fishing for salmon for each alternative are separated into effects on the sum of net 
economic benefits produced by the national economy (i.e., social welfare effects) and 
effects on the distribution of net benefits among identifiable components of society.  When 
reviewing these effects it is important to note the following:   

• Alternative 1—No Action:  Because Alternative 1 serves as the baseline for the 
alternatives analysis, economic effects are described but are not compared to other 
baseline conditions or alternatives.  Changes in economic effects from 
implementing the alternatives compared to Alternative 1 are described in 
subsequent sections. 

• Alternative 2—Mark-Selective Fisheries:  Under Alternative 2, two options are 
evaluated.  Option A embodies a less restrictive approach to implementing mark-
selective fisheries, whereas Option B is more restrictive.  Effects of this alternative 
and the options are compared to Alternative 1 for Baselines 1 and 2.  Details of the 
methodology for estimating the economic effects are described in Appendix D.  In 
addition to affecting ocean sport and commercial fishing for salmon, Alternative 2 
would affect opportunities and associated economics of sport fishing for salmon in 
inland waters.  Implementation of Alternative 2 is expected to change the 
escapement of naturally reproducing and hatchery salmon to upstream watersheds.  
In most watersheds Alternative 2 would reduce escapement compared to 
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Alternative 1 by increasing ocean harvest of hatchery fish.  The major exception is 
the Sacramento-San Joaquin River system in California.  The increase in the 
number of returning naturally producing salmon would offset reduction in the 
escapement of hatchery-reared salmon and create potential fishing opportunities.  
Higher catch-per-unit-effort could be expected, which would generate additional 
angler benefits and potential increases in net income to fishing-related businesses. 

• Alternative 3—No Incidental Take:  Although Alternative 3 would have adverse 
effects on economies relying on ocean commercial and sport fishing, it could 
improve opportunities and associated economics of sport fishing for salmon in 
inland waters.  Implementation of Alternative 3 is expected to increase escapement 
to upstream watersheds, thereby increasing fishing opportunities.  In addition to the 
potential expansion of inland fisheries, higher catch-per-unit-effort rates can be 
expected to benefit all affected watersheds, which would generate additional 
benefits and potential increases in net income to fishing-related businesses. 

One kind of distributional effect is estimated by a regional economic analysis.  This 
approach is used to estimate the expected changes in economic activity within a specific 
geographic region resulting from the adoption of specific alternatives.  The region is 
specified to cover the area where changes are expected to be concentrated.  From the 
society-as-a-whole perspective, partially offsetting changes occurs outside the specified 
region, but they are not included in this analysis.  

For the purposes of this analysis, the economic parameter used to evaluate the social 
welfare effects of changes in ocean sport fishing for salmon is angler benefits (i.e., net 
WTP for ocean salmon fishing).  For commercial troll fishing for salmon, the parameter 
used to evaluate social welfare effects is the net income (profit) to commercial troll fishers 
associated with changes in the ex-vessel value of the salmon harvested, including chinook, 
coho, sockeye, chum, and pink salmon.  This net income approximates producer surplus 
and nets out operating costs, which are measured by the opportunity costs of resources 
being diverted into the fish production process.  As discussed in Appendix D, changes in 
the commercial harvest of salmon are also expected to have consumer surplus effects but 
these effects could not be reliably quantified for this analysis.  The parameters used to 
measure distributional effects from changes in ocean sport and troll fishing for salmon are 
the direct personal income contribution to the commercial fishing industry and to 
businesses that sell goods and services to sport anglers within specific boroughs, and 
changes in net income to businesses that are directly affected by angler activity. 

The details of the methodology employed to estimate economic effects within the Council 
management area are described in Appendix D.  The following sections summarize this 
methodology. 

Social Welfare Effects 

Ocean Sport Fishing for Salmon 
The number of sport fishing trips by port area was estimated using a spreadsheet model 
developed from Council data.  The spreadsheet model predicts the number of sport fishing 
trips out of each port area based on the number of days that the salmon season is assumed 
open for sport fishing and on the timing of the open season.  Observed data on catch per 
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unit of effort and catch levels for the two baselines were used in the spreadsheet model to 
estimate effort.  This information was used to quantify sport fishing-related expenditures by 
anglers, net income to sport fishing-related businesses from salmon fishing, and net 
benefits to ocean salmon anglers. 

The net benefits to ocean salmon anglers, as measured by their net WTP for salmon fishing 
opportunities, were estimated based on average per trip values for sport fishing for salmon 
by harvest area, as reported by Thomson and Huppert (1987).  From this study, an average 
value of $70 per trip (in 1996 dollars) for sport fishing for salmon from private boats and 
charterboats was derived and applied to the predicted number of trips. 

Commercial Troll Fishing for Salmon 
The chinook and coho harvest and ex-vessel value by alternative was estimated for the 
14 port areas along the Pacific Coast using a spreadsheet model developed from Council 
data.  The spreadsheet model, which is described in Appendix E, incorporates assumptions 
about the number of days that the season is open for a particular species and the timing of 
these openings.  Observed data on harvest per unit of effort and level of effort for the two 
baselines were used to estimate harvest.  Modeling results were then used to estimate net 
income (profits) to commercial salmon fishers by port area. 

A net income coefficient of 0.40, derived from proprietary income data for Pacific Coast 
regions in the 1992 IMPLAN database, was applied to predicted ex-vessel revenues for 
each port area to arrive at net income (refer to Appendix D for a comparison of net income 
coefficients employed by other fishery economic studies). 

Distributional Effects  

Ocean Sport Fishing for Salmon 
Total (direct, indirect, and induced) personal income generated by salmon angler spending 
was estimated based on personal income multipliers for major port areas applied to the 
predicted number of sport fishing trips for salmon.  These multipliers, which generate 
personal income estimates for counties within the major port areas, were obtained from the 
Council (Seger personal communication).  The multipliers were originally derived from 
information compiled for the Fishery Economic Assessment Model (Radtke, et al. 1986).  
The analytical procedures used to estimate total personal income effects do not differentiate 
between spending by resident and nonresident anglers.  From a local or regional economic 
effect perspective, this distinction is important because spending by anglers who live 
outside the region of interest represents “new” income to the region, whereas spending by 
residents of the region is primarily income that is re-directed from other activities within 
the region.  This distinction could not be accurately accounted for in the analysis because of 
limited data on the relative proportion of resident and nonresident anglers and on spending 
patterns of resident anglers.  The effect on the analysis of not accounting for this is that the 
estimates of changes in direct personal income are overstated, probably by 20 to 30 percent. 

Angler spending on sport fishing for salmon in the Pacific Coast port areas was estimated 
based on spending profiles developed from a 1991 study by The Research Group on sport 
fishing activity in Oregon.  A per-angler-day spending estimate of $71.52 (in 1996 dollars) 
was derived by averaging spending profiles for resident and nonresident anglers.  The per-
day spending profiles were multiplied by the predicted salmon angler trips to estimate total 
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spending associated with sport fishing for salmon.  The net income received by affected 
sport fishing-related businesses was estimated based on a net income coefficient of 0.116, 
which was derived from data on proprietary income in the 1992 IMPLAN database.  This 
coefficient was applied to estimated sport fishing-related spending to estimate net income 
for affected businesses (refer to Appendix D for more discussion of how the net income 
coefficient was derived). 

Commercial Troll Fishing For Salmon 
Total (direct, indirect, and induced) personal income generated by commercial fishing for 
salmon was estimated based on personal income multipliers applied to the estimated ex-
vessel value of the chinook and coho harvest.  These multipliers, which produce personal 
income estimates for counties within and, in certain cases, adjacent to major port areas, 
were obtained from the Council.  The multipliers were originally derived from information 
compiled for the Fishery Economic Assessment Model (Radtke, et al. 1986).  Because the 
personal income multipliers were derived for geographic areas larger than some of the 
major port areas, changes in fishing activity in adjacent port areas may affect the same 
counties.  For example, the multipliers used to measure personal income changes resulting 
from changes in harvests in the Coos Bay and Brookings port areas affect the same four 
counties (i.e., Lane, Douglas, Coos, and Curry counties), although effects would likely be 
largest in communities within the port areas that are directly affected. 

The income effects on processors are included in the estimates of local income effects.  The 
percentage of local income attributable to processors varies by location, species harvested, 
and type of gear used for harvesting.  Based on information from the Fishery Economic 
Assessment Model developed by The Research Group, processors account for about 25 
percent of the local income generated by troll fishing for chinook, about 65 percent of the 
local income generated by net fishing for coho, and about 85 percent of the local income 
generated by net fishing for chinook. 

4.3.2.2 Social Welfare Effects 

Ocean Sport Fishing for Salmon  

Alternative 1—No Action 
The analysis of ocean sport fishing for salmon focuses on social welfare effects associated 
with predicted angler trips.  The economic parameters used to evaluate these effects include 
angler benefits (i.e., net WTP for ocean salmon fishing) and net income (profit) to 
businesses that are directly affected by angler activity.  The types of businesses that would 
be affected include charter boat and marina operations, lodging, food and beverage 
establishments, food stores, service stations, and other miscellaneous retail businesses.   

The number of predicted angler trips for salmon, including private and charter boat trips, 
under Alternative 1 is shown in Table 4.3-9 for Baseline 1.  As shown, ports in the State of 
Washington, would account for approximately 39,500 angler trips and $2.8 million in 
angler benefits, or approximately 16 percent of salmon angler trips and benefits within the 
region.  Oregon ports would account for approximately 35 percent of regionwide trips and 
benefits and California ports would account for approximately 49 percent of the total.  In 
the State of Washington ports in the Grays Harbor area account for approximately 
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45 percent of statewide angler trips and benefits.  Newport is the most important port area 
for salmon in Oregon, accounting for approximately 36 percent of angler trips and benefits.  
Ports in the San Francisco area account for nearly 52 percent of all salmon angler trips and 
benefits in California. 

For Baseline 2, predicted angler trips and angler benefits are shown in Table 4.3-10.  In 
general, the abundance of salmon decreases as compared to Baseline 1; however, fishing 
effort for Baseline 2 would increase in areas where effort is not constrained by potential 
effects to listed species, such as fishing areas south of the KMZ.  Regionwide, the number 
of angler trips for salmon is predicted to increase by approximately 13,600 trips (6 percent) 
compared to Baseline 1.  Angler trips and benefits at California ports south of the KMZ 
would increase by 74,000 trips and $5.2 million, respectively; angler activity and benefits 
at all other Pacific Coast ports are predicted to decrease. 

Alternative 2—Mark-Selective Fisheries, Option A 
The number of predicted angler trips for salmon, including private and charter boat trips, 
under Alternative 2, Option A is shown in Table 4.3-9 for Baseline 1.  As shown, ports in 
the State of Washington would account for 124,250 angler trips for salmon and $8.7 
million in angler benefits, or 25 percent of salmon angler trips and benefits regionwide 
compared to 16 percent under Alternative 1.  Angler trips and benefits are predicted to 
increase by more than 200 percent compared to Alternative 1.  Anglers fishing for salmon 
out of Columbia River-Washington would receive an estimated $2.6 million in benefits and 
anglers fishing for salmon out of Grays Harbor would receive approximately $3.9 million 
in benefits. 

Oregon ports would account for approximately 212,000 angler trips and $14.8 million in 
angler benefits, or 42 percent of regionwide trips and benefits compared to 35 percent 
under Alternative 1.  Angler trips and benefits are predicted to increase by more than 
100 percent at ports north of the KMZ and by approximately 460 percent in Broodings 
compared to Alternative 1.  Although anglers fishing for salmon out of Newport are 
expected to take the most trips (and receive the most benefits overall), the largest change in 
angler trips and benefits would occur at Brookings, where salmon anglers are expected to 
take an additional 34,700 trips annually and receive an additional $2.4 million in benefits. 

California ports would account for approximately 167,300 angler trips and $11.7 million in 
angler benefits, or 33 percent of regionwide trips and benefits compared to 49 percent 
under Alternative 1.  Angler trips and benefits are predicted to increase by an estimated 
460 percent at ports within the KMZ (Crescent City and Eureka) but be similar to 
conditions under Alternative 1 for ports south of the KMZ.  Anglers fishing for salmon out 
of San Francisco and Monterey would continue to take the majority of angler trips and 
receive most of the regionwide benefits associated with salmon fishing. 

For Baseline 2, predicted angler trips and angler benefits for Alternative 2, Option A are 
shown in Table 4.3-10.  Regionwide, angler benefits would increase by $19.7 million, an 
increase of 108 percent from Alternative 1.  In Washington the increase in angler benefits 
would range from 329 percent (Columbia River-Washington) to nearly 500 percent 
(Grays Harbor).  In Oregon angler benefits would increase approximately 275 percent at  
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Table 4.3-9. Net economic values for sport fishing in the Council management area under Alternatives 1 and 2 for Baseline 1. 
Alternative 2, Option A Alternative 2, Option B Alternative 1 

Angler Benefits1/ Net Income to Businesses1/ Angler Benefits1/ Net Income to Businesses1/ 

Ports Angler Trips Angler Benefits Net Income to Businesses Angler Trips Value Change % Change Value Change % Change Angler Trips Value Change 
% 

Change Value Change % Change
Washington Ports       
Neah Bay 9,060 $634,200 $75,165 28,503 $1,995,210 $1,361,010 215 $236,470 $161,305 215 9,060 $634,200 $0 0 $75,165 $0 0
La Push 953 $66,710 $7,906 2,998 $209,860 $143,150 215 $24,872 $16,966 215 953 $66,710 $0 0 $7,906 $0 0
Grays Harbor 17,635 $1,234,450 $146,306 55,482 $3,883,740 $2,649,290 215 $460,296 $313,990 215 17,635 $1,234,450 $0 0 $146,306 $0 0
Columbia River 11,845 $829,150 $98,270 37,267 $2,608,690 $1,779,540 215 $309,179 $210,909 215 11,845 $829,150 $0 0 $98,270 $0 0

STATE TOTAL 39,493 $2,764,510 $327,647 124,250 $8,697,500 $5,932,990 215 $1,030,817 $703,170 215 39,493 $2,764,510 $0 0 $327,647 $0 0
Oregon Ports                    
Tillamook 12,685 $887,950 $105,239 25,793 $1,805,510 $917,580 103 $213,987 $108,748 103 12,794 $895,580 $7,630 1 $106,143 $904 1
Newport 30,879 $2,161,530 $256,182 62,789 $4,395,230 $2,233,700 103 $520,918 $264,736 103 31,144 $2,180,080 $18,550 1 $258,381 $2,199 1
Coos Bay 27,691 $1,938,370 $229,733 56,307 $3,941,490 $2,003,120 103 $467,141 $237,408 103 27,929 $1,955,030 $16,660 1 $231,708 $1,975 1
Brookings 7,540 $527,800 $62,554 42,242 $2,956,940 $2,429,140 460 $350,453 $287,899 460 7,540 $527,800 $0 0 $62,554 $0 0

STATE TOTAL 86,692 $6,068,440 $719,224 211,975 $14,838,250 $8,769,810 145 $1,758,613 $1,039,389 145 87,304 $6,111,280 $42,840 1 $724,302 $5,078 1
California Ports                    
Crescent City  5,173 $362,110 $42,917 28,979 $2,028,530 $1,666,420 460 $240,419 $197,502 460 5,173 $362,110 $0 0 $42,917 $0 0
Eureka 5,152 $360,640 $42,743 28,860 $2,020,200 $1,659,560 460 $239,432 $196,689 460 5,152 $360,640 $0 0 $42,743 $0 0
Fort Bragg 12,526 $876,820 $103,920 12,526 $876,820 $0 0 $103,920 $0 0 12,526 $876,820 $0 0 $103,920 $0 0
San Francisco  61,815 $4,327,050 $512,837 61,815 $4,327,050 $0 0 $512,837 $0 0 61,815 $4,327,050 $0 0 $512,837 $0 0
Monterey 35,137 $2,459,590 $291,508 35,137 $2,459,590 $0 0 $291,508 $0 0 35,137 $2,459,590 $0 0 $291,508 $0 0

STATE TOTAL 119,803 $8,386,210 $993,925 167,317 $11,712,190 $3,325,980 40 $1,388,116 $394,191 40 119,803 $8,386,210 $0 0 $993,925 $0 0
REGION TOTAL 245,988 $17,219,160 $2,040,796 503,542 $35,247,940 $18,028,780 105 $4,177,546 $2,136,750 105 246,600 $17,262,000 $42,840 0 $2,045,874 $5,078 0
Notes: 
  1/ Change and % change for angler benefits and net income to businesses are in relation to Alternative 1—No Action. 
  Angler benefits are estimated based on an average value of $70 per trip, as derived by Thomson and Huppert (1987). 
  Net income to businesses is estimated at 11.6 percent of angler spending and was derived from information on proprietary income from IMPLAN.  A weighted (based on proportionate spending) average from  the following sectors was used: food stores, eating and drinking establishments, service 

stations and fuel, hotels and motels, and miscellaneous retail trade. 
  All monetary values are in constant 1996 dollars.  
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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Table 4.3-10. Net economic values for sport fishing in the Council management area under Alternatives 1 and 2 for Baseline 2. 
Alternative 2, Option A Alternative 2, Option B Alternative 1 

Angler Benefits1/ Net Income to Businesses1/ Angler Benefits1/ Net Income to Businesses1/ 

Ports 
Angler 
Trips 

Angler 
Benefits 

Net Income to 
Businesses 

Angler 
Trips Value Change 

% 
Change Value Change 

% 
Change 

Angler 
Trips Value Change % Change Value Change 

% 
Change 

Washington Ports       
Neah Bay 4,372 $306,040 $36,272 24,825 $1,737,750 $1,431,710 468 $205,956 $169,684 468 5,512 $385,840 $79,800 26 $45,729 $9,457 26
La Push 584 $40,880 $4,845 2,611 $182,770 $141,890 347 $21,662 $16,817 347 580 $40,600 ($280) (1) $4,812 ($33) (1)
Grays Harbor 8,073 $565,110 $66,976 48,323 $3,382,610 $2,817,500 499 $400,903 $333,927 499 10,728 $750,960 $185,850 33 $89,003 $22,027 33
Columbia River-
Washington 7,558 $529,060 $62,704 32,458 $2,272,060 $1,743,000 329 $269,282 $206,578 329 7,206 $504,420 ($24,640) (5) $59,783 ($2,921) (5)

STATE TOTAL 20,587 $1,441,090 $170,797 108,217 $7,575,190 $6,134,100 426 $897,803 $727,006 426 24,026 $1,681,820 $240,730 17 $199,327 $28,530 17
Oregon Ports       
Columbia River-Oregon 5,039 $352,730 $41,805 21,639 $1,514,730 $1,162,000 329 $179,524 $137,719 329 4,804 $336,280 ($16,450) (5) $39,856 ($1,949) (5)
Tillamook 6,993 $489,510 $58,016 25,793 $1,805,510 $1,316,000 269 $213,987 $155,971 269 9,079 $635,530 $146,020 30 $75,322 $17,306 30
Newport 17,023 $1,191,610 $141,228 62,789 $4,395,230 $3,203,620 269 $520,918 #379,690 269 22,101 $1,547,070 $355,460 30 $183,357 $42,129 30
Coos Bay 15,266 $1,068,620 $126,652 56,307 $3,941,490 $2,872,870 269 $467,141 $340,489 269 19,819 $1,387,330 $318,710 30 $164,425 $37,773 30
Brookings 4,717 $330,190 $39,134 35,022 $2,451,540 $2,121,350 642 $290,554 $251,420 642 4,717 $330,190 $0 0 $39,134 $0 0

STATE TOTAL 49,038 3,432,660 406,835 201,550 14,108,500 $10,675,840 311 $1,672,124 $1,265,289 311 60,520 $4,236,400 $803,740 $803,740 502,094 $95,259 23
California Ports       
Crescent City  3,236 $226,520 $26,847 24,026 $1,681,820 $1,455,300 642 $199,327 $172,480 642 3,236 $226,520 $0 0 $26,847 $0 0
Eureka 3,223 $225,610 $26,739 23,928 $1,674,960 $1,449,350 642 $198,514 $171,775 642 3,223 $225,610 $0 0 $26,739 $0 0
Fort Bragg 20,994 $1,469,580 $174,173 20,994 $1,469,580 $0 0 $174,173 $0 0 20,994 $1,469,580 $0 0 $174,173 $0 0
San Francisco  103,605 $7,252,350 $859,540 103,605 $7,252,350 $0 0 $859,540 $0 0 103,605 $7,252,350 $0 0 $859,540 $0 0
Monterey 58,892 $4,122,440 $488,587 58,892 $4,122,440 $0 0 $488,587 $0 0 58,892 $4,122,440 $0 0 $488,587 $0 0

STATE TOTAL 189,950 $13,296,500 $1,575,886 231,445 $16,201,150 $2,904,650 22 $1,920,141 $344,255 22 189,950 $13,296,500 $0 0 $1,575,886 $0 0
REGION TOTAL 259,575 $18,170,250 $2,153,518 541,212 $37,884,840 $19,174,590 108 $4,490,068 $2,336,550 108 274,496 $19,214,720 $1,044,470 6 $2,227,307 $123,789 6
Notes: 
  1/ Change and % change for angler benefits and net income to businesses are in relation to Alternative 1—No Action. 
  Angler benefits are estimated based on an average value of $70 per trip, as derived by Thomson and Huppert (1987). 
  Net income to businesses is estimated at 11.6 percent of angler spending and was derived from information on proprietary income from IMPLAN.  A weighted (based on proportionate spending) average from the following sectors was used:  food stores, food and beverage establishments, service stations and 

fuel, hotels and motels, and miscellaneous retail trade. 
  All monetary values are in constant 1996 dollars.  
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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ports north of the KMZ and more than 640 percent at Brookings.  In California angler 
benefits would also increase approximately 640 percent at Crescent City and Eureka, but 
remain similar to conditions under Alternative 1 for port areas south of the KMZ. 

Alternative 2—Mark-Selective Fisheries, Option B 
As shown in Table 4.3-9, the number of predicted angler trips and benefits associated with 
sport fishing for salmon under Alternative 2, Option B for Baseline 1 is similar to the 
Alternative 1.  Ports in Washington would account for approximately 39,500 angler trips 
for salmon and $2.8 million in angler benefits, or 16 percent of salmon angler trips and 
benefits regionwide.  Oregon ports would account for approximately 87,300 angler trips 
and $6.1 million in angler benefits, or 35 percent of regionwide trips and benefits.  
California ports would account for approximately 119,800 angler trips and $8.4 million in 
angler benefits, or 49 percent of regionwide trips and benefits. 

For Baseline 2, predicted angler trips and angler benefits for Alternative 2, Option B are 
shown in Table 4.3-10.  Regionwide, angler benefits would increase by approximately $1.0 
million (6 percent).  This increase would result entirely from increased sport fishing effort 
at five Oregon and Washington ports north of the KMZ.  Increases in angler trips and 
benefits in Washington would occur at Neah Bay and Grays Harbor, but the trips would be 
offset by decreases at the Columbia River-Washington port.  In Oregon increases in trips 
and benefits would occur in Tillamook, Newport, and Coos Bay, but would decrease at the 
Columbia River-Oregon port.  There would be no change in angler effort or benefits in port 
areas from the KMZ and south. 

Alternative 3—No Incidental Take 
Under Alternative 3, there would be no sport fishing for salmon in coastal waters.  The 
effect of this alternative would be to forego the social welfare effects of ocean sport fishing 
for salmon generated under Alternative 1.  These effects are shown in Table 4.3-9 for 
Baseline 1 and Table 4.3-10 for Baseline 2. 

Under Alternative 3 (Baseline 1), anglers would forego the benefits associated with ocean 
sport fishing for salmon under Alternative 1, which are estimated regionwide to be  
$17.2 million based on 246,000 angler trips (Table 4.3-9).  Anglers from Washington, 
Oregon, and California ports would forego approximately $2.8 million, $6.1 million, and 
$8.4 million in annual benefits, respectively.  Annual benefits foregone include 
$4.3 million and $2.5 million by salmon anglers from San Francisco and Monterey, 
California, respectively; and approximately $2.2 million by anglers from Newport, Oregon.  
Sport fishing for salmon in inland waters or fishing for marine species other than salmon 
may recapture some of the foregone angler benefits.   

For Baseline 2, anglers would forego $18.2 million in angler benefits, just as under 
Alternative 1.  Washington, Oregon, and California anglers would forego approximately 
$1.4 million, $3.4 million, and $13.3 million in annual benefits, respectively (Table 4.3-
10).  As indicated above, some of the foregone angler benefits may be recaptured by sport 
fishing for salmon in inland waters or by sport fishing for marine species other than 
salmon. 
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Commercial Troll Fishing for Salmon 

Alternative 1—No Action 
The analysis of commercial troll fishing for salmon focuses on the social welfare effects 
associated with the ex-vessel value of the salmon harvest, including chinook and coho 
salmon.  The economic parameter used to evaluate these effects is the net income (profit) to 
commercial fishers.  As indicated above, changes in consumer surplus could not be 
quantified for the analysis but are discussed in Appendix D. 

The ex-vessel value and net income to commercial fishers from troll-caught chinook and 
coho salmon under Alternative 1 is shown in Table 4.3-11 for Baseline 1.  As shown, ports 
in the State of Washington would account for a small (less than 1 percent) share of the 
regionwide harvest value and net income to commercial fishers.  Oregon ports would 
account for approximately 19 percent of regionwide harvest and net income and California 
ports would account for the remaining 80 percent of harvest value, which would total an 
estimated $7.0 million in annual net income regionwide to commercial fishers.  Coos Bay 
is the most important commercial salmon port in Oregon, accounting for approximately 
33 percent of the ex-vessel value and net income generated by the salmon troll fishery 
under Alternative 1.  Ports in the San Francisco area account for approximately 50 percent 
of the ex-vessel value and net income generated by the salmon troll fishery in California. 

Table 4.3-12 shows ex-vessel value and net income to commercial fishers for Baseline 2, 
when the abundance of salmon available for commercial harvest was lower in most port 
areas compared to Baseline 1.  Port areas where the ex-vessel value and net income to 
commercial salmon fishers was higher  (relative to Baseline 1) include Neah Bay and 
Grays Harbor.  Regionwide, the net income to commercial salmon fishers generated by 
troll-caught salmon is estimated to be approximately $645,600 (9 percent) lower compared 
to Baseline 1.  

Alternative 2—Mark-Selective Fisheries, Option A 
The ex-vessel value of troll-caught chinook and coho salmon.  Alternative 2, Option A is 
shown in Table 4.3-11 for Baseline 1.  The ex-vessel value and net income to commercial 
salmon fishers in the State of Washington would be approximately $802,000 and $321,000, 
respectively, which accounts for approximately 5 percent of the regionwide totals 
compared to less than 1 percent under Alternative 1.  Statewide, the ex-vessel value and net 
income to commercial salmon fishers would increase by 836 percent.  The largest change in 
net income to commercial salmon fishers would occur at Neah Bay (approximately 
$136,000), with the largest percentage increase (1,175 percent) occurring in Columbia 
River-Washington. 
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Table 4.3-11. Net income for commercial fishing in the Council management area under Alternatives 1 and 2 for Baseline 1. 
Alternative 2, Option A Alternative 2, Option B Alternative 1 

 Net Income to Commercial Fishers  Net Income to Commercial Fishers 
Ports Ex-Vessel Value Net Income to Commercial Fishers Ex-Vessel Value Value Change1/ % Change1/ Ex-Vessel Value Value Change1/ % Change1/ 

Washington Ports      
Neah Bay $30,700 $12,280 $295,000 $118,000 $105,720 861 $27,800 $11,120 -$1,160 (9) 
La Push $9,300 $3,720 $84,000 $33,600 $29,880 803 $7,600 $3,040 ($680) (18) 
Grays Harbor $41,400 $16,560 $368,200 $147,280 $130,720 789 $33,000 $13,200 ($3,360) (20) 
Columbia River-Washington $4,320 $1,728 $55,020 $22,008 $20,280 1,174 $6,000 $2,400 $672 39 

STATE TOTAL $85,720 $34,288 $802,220 $320,888 $286,600 836 $74,400 $29,760 ($4,528) (13) 
Oregon Ports         
Columbia River-Oregon $2,880 $1,152 $36,680 $14,672 $13,520 1,174 $4,000 $1,600 $448 39 
Tillamook $262,900 $105,160 $570,100 $228,040 $122,880 117 $235,600 $94,240 ($10,920) (10) 
Newport $1,117,400 $446,960 $1,674,000 $669,600 $222,640 50 $1,052,200 $420,880 ($26,080) (6) 
Coos Bay $1,936,800 $774,720 $2,653,900 $1,061,560 $286,840 37 $1,759,500 $703,800 ($70,920) (9) 
Brookings $94,200 $37,680 $169,000 $67,600 $29,920 79 $68,200 $27,280 ($10,400) (28) 

STATE TOTAL $3,414,180 $1,365,672 $5,103,680 $2,041,472 $675,800 49 $3,119,500 $1,247,800 ($117,872) (9) 
California Ports         
Crescent City  $39,800 $15,920 $71,400 $28,560 $12,640 79 $28,800 $11,520 ($4,400) (28) 
Eureka $125,700 $50,280 $225,400 $90,160 $39,880 79 $91,000 $36,400 ($13,880) (28) 
Fort Bragg $3,322,400 $1,328,960 $2,480,600 $992,240 ($336,720) (25) $2,480,600 $992,240 ($336,720) (25) 
San Francisco  $7,105,600 $2,842,240 $5,305,300 $2,122,120 ($720,120) (25) $5,305,300 $2,122,120 ($720,120) (25) 
Monterey $3,422,500 $1,369,000 $2,555,300 $1,022,120 ($346,880) (25) $2,555,300 $1,022,120 ($346,880) (25) 
Santa Barbara $106,800 $42,720 $79,800 $31,920 ($10,800) (25) $79,800 $31,920 ($10,800) (25) 

STATE TOTAL $14,122,800 $5,649,120 $10,717,800 $4,287,120 ($1,362,000) (24) $10,540,800 $4,216,320 ($1,432,800) (25) 
REGION TOTAL $17,622,700 $7,049,080 $16,623,700 $6,649,480 ($399,600) (6) $13,734,700 $5,493,880 ($1,555,200) (22) 
Notes: 
  1/ Change and % change for angler benefits and net income to businesses are in relation to Alternative 1—No Action. 
  Net income to commercial fishers is estimated at 40 percent of the ex-vessel value based on information from IMPLAN on proprietary income as a percentage of ex-vessel value for the commercial fishing sector. 
  All monetary values are in constant 1996 dollars. 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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Table 4.3-12. Net income for commercial fishing in the Council management area under Alternatives 1 and 2 for Baseline 2. 
Alternative 2, Option A Alternative 2, Option B Alternative 1 

Net Income to Commercial Fishers Net Income to Commercial Fishers 
 

Ex-Vessel Value Net Income to Commercial Fishers Ex-Vessel Value Value Change1/  % Change1/ Ex-Vessel Value Value Change1/ % Change1/  
Washington Ports      
Neah Bay $115,300 $46,120 $105,400 $42,160 ($3,960) (9) $56,800 $22,720 ($23,400) (51) 
La Push $6,100 $2,440 $31,900 $12,760 $10,320 423 $17,200 $6,880 $4,440 182 
Grays Harbor $142,200 $56,880 $90,900 $36,360 ($20,520) (36) $76,700 $30,680 ($26,200) (46) 
Columbia River-Washington $0 $0 $14,820 $5,928 $5,928 NA $7,980 $3,192 $3,192 NA 

STATE TOTAL $263,600 $105,440 $243,020 $97,208 ($8,232) (8) $158,680 $63,472 ($41,968) (40) 
Oregon Ports         
Columbia River-Oregon $0 $0 $9,880 $3,952 $3,952 NA $5,320 $2,128 $2,128 NA 
Tillamook $196,200 $78,480 $233,000 $93,200 $14,720 19 $230,000 $92,000 $13,520 17 
Newport $833,800 $333,520 $925,000 $370,000 $36,480 11 $921,000 $368,400 $34,880 10 
Coos Bay $1,445,400 $578,160 $1,584,000 $633,600 $55,440 10 $1,578,000 $631,200 $53,040 9 
Brookings $60,700 $24,280 $107,400 $42,960 $18,680 77 $44,000 $17,600 ($6,680) (28) 

STATE TOTAL $2,536,100 $1,014,440 $2,859,280 $1,143,712 $129,272 13 $2,778,320 $1,111,328 $96,888 10 
California Ports         
Crescent City  $25,700 $10,280 $45,400 $18,160 $7,880 77 $18,600 $7,440 ($2,840) (28) 
Eureka $80,900 $32,360 $143,300 $57,320 $24,960 77 $58,700 $23,480 ($8,880) (27) 
Fort Bragg $3,118,900 $1,247,560 $2,212,800 $885,120 ($362,440) (29) $2,329,300 $931,720 ($315,840) (25) 
San Francisco  $6,670,400 $2,668,160 $4,732,600 $1,893,040 ($775,120) (29) $4,981,700 $1,992,680 ($675,480) (25) 
Monterey $3,212,800 $1,285,120 $2,279,500 $911,800 ($373,320) (29) $2,399,500 $959,800 ($325,320) (25) 
Santa Barbara $100,300 $40,120 $71,200 $28,480 ($11,640) (29) $74,900 $29,960 ($10,160) (25) 

STATE TOTAL $13,209,000 $5,283,600 $9,484,800 $3,793,920 ($1,489,680) (28) $9,862,700 $3,945,080 ($1,338,520) (25) 
REGION TOTAL $16,008,700 $6,403,480 $12,587,100 $5,034,840 ($1,368,640) (21) $12,799,700 $5,119,880 ($1,283,600) (20) 
Notes: 
  1/ Change and % change for angler benefits and net income to businesses are in relation to Alternative 1—No Action. 
  Net income to commercial fishers is estimated at 40 percent of the ex-vessel value based on information from IMPLAN on proprietary income as a percentage of ex-vessel value for the commercial fishing sector. 
  All monetary values are in constant 1996 dollars. 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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Oregon ports would account for approximately $5.1 million in ex-vessel value and 
$2.0 million in net income to commercial fishers, or 31 percent of the regionwide totals 
compared to 19 percent under Alternative 1.  Net income to commercial salmon fishers is 
predicted to increase by an estimated $123,000 (117 percent) at Tillamook, $223,000 
(50 percent) at Newport, and by $287,000 (37 percent) at Coos Bay.  Net income is 
predicted to decrease by approximately $30,000 at Brookings as a result of the relative mix 
of stocks and the associated constraints on harvest. 

California ports would account for approximately $10.7 million in ex-vessel value and 
$4.3 million in net income to commercial salmon fishers, or 64 percent of the regionwide 
totals compared to 80 percent under Alternative 1.  Net income to commercial salmon 
fishers is predicted to increase by estimated $13,000 (79 percent) at Crescent City and 
$40,000 (79 percent) at Eureka; however, 25 percent reductions in net income are predicted 
at ports south of the KMZ as a result of the mark-selective program.  Net income to 
commercial salmon fishers would be reduced by an estimated $337,000 at Fort Bragg, 
$720,000 at San Francisco, $347,000 at Monterey, and $11,000 at Santa Barbara ports.  
These losses are likely to be offset to some degree by substituting other species for salmon. 

For Baseline 2, the ex-vessel value and net income to commercial salmon fishers under 
Alternative 2, Option A are shown in Table 4.3-12.  Regionwide, the ex-vessel value of the 
salmon harvest would decrease by approximately $3.4 million and the net income to 
commercial salmon fishers would decrease by an estimated $1.4 million compared to 
Alternative 1.  This change represents a decrease of approximately 21 percent.  For ports in 
Washington net income would decrease by approximately $8,000 for commercial salmon 
fishers statewide, although net income would increase at La Push and Columbia River-
Washington port communities.  In Oregon net income to commercial salmon fishers would 
increase by approximately $129,000, with the largest increase ($55,000) occurring at 
Coos Bay.  In California increases in net income to commercial salmon fishers are 
estimated for Crescent City and Eureka; however, these increases would be more than 
offset by substantial reductions in net income to commercial salmon fishers at ports south 
of the KMZ.  The overall effect on net income to commercial salmon fishers in California 
is a reduction of $1.5 million.  

It should be noted that the estimates of changes in net income presented above do not 
account for the effect of reduced harvest efficiency associated with the mark-selective 
program.  As described in Appendix D, Alternative 2, Option A assumes the encounter rate 
for unmarked chinook salmon would range from approximately 23 percent in fishing areas 
off the Washington coast to approximately 52 percent in the KMZ.  Because unmarked fish 
must be released, the overall efficiency of commercial fishing is reduced.  This reduced 
efficiency, in turn, increases the variable costs (e.g., fuel and supplies) of commercial troll 
fishing for salmon, thereby reducing potential net income.   

For the effects analysis in this FPEIS, it was assumed that 40 percent of the ex-vessel value 
would be retained as net income by commercial salmon fishers.  This percentage was 
derived from IMPLAN information on proprietary income as a proportion of total income 
received by commercial fishers in Northern California and Oregon.  Based on information 
from a study on the economic effects of management changes for Kenai River sockeye 
salmon (Institute of Social and Economic Research 1996), variable costs (including 
payments to crew) represent approximately 57 percent of the total costs for commercial 
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drift net operations in south-central Alaska.  Based on this variable-to-total cost 
relationship, the reduction in harvest efficiency associated with the mark-selective program 
for the Council management area could reduce estimated profit margins of commercial 
salmon fishers from 40 percent to as low as 25 percent.   

Alternative 2—Mark-Selective Fisheries, Option B 
The ex-vessel value of troll-caught chinook and coho salmon under Alternative 2, Option B 
is shown in Table 4.3-11 for Baseline 1.  The ex-vessel value and net income to 
commercial salmon fishers in the State of Washington would be $74,000 and $30,000, 
respectively, accounting for less than 1 percent of the regionwide totals, which is 
comparable to its share under Alternative 1.  Statewide, the ex-vessel value and net income 
to commercial salmon fishers would decrease by approximately 13 percent.  Net income 
would decrease in the Neah Bay and Grays Harbor port areas but would increase in the 
Columbia River-Washington port area. 

Oregon ports would account for an estimated $3.1 million in ex-vessel value and 
$1.2 million in net income to commercial fishers, or 23 percent of the regionwide totals 
compared to 19 percent under Alternative 1.  Net income to commercial salmon fishers is 
predicted to increase by $1,600 (39 percent) in the Columbia River-Oregon port area and to 
decrease by $26,000 (6 percent) at Newport. 

California ports would account for an estimated $10.5 million in ex-vessel value and 
$4.2 million in net income to commercial salmon fishers, or 77 percent of the regionwide 
totals compared to 80 percent under Alternative 1.  Net income to commercial salmon 
fishers is predicted to decrease in all California port areas, including those within the KMZ.  
Decreases would range from $4,400 (28 percent) in Crescent City to $720,000 (25 percent) 
in San Francisco.  These losses are likely to be offset to some degree by substituting other 
species for salmon. 

For Baseline 2, the ex-vessel value and net income to commercial salmon fishers under 
Alternative 2, Option A are shown in Table 4.3-12.  Regionwide, the ex-vessel value of the 
salmon harvest would decrease by approximately $3.2 million and the net income to 
commercial salmon fishers would decrease by $1.2 million compared to Alternative 1.  
This change represents a decrease of approximately 20 percent.  For ports in Washington, 
net income would increase by approximately $3,000 for commercial salmon fishers at 
Columbia River-Washington but would decrease for commercial salmon fishers at all other 
ports.  The largest decrease in net income to commercial salmon fishers would occur at 
Grays Harbor, where net income is predicted to decrease by approximately $26,000 
annually.  In Oregon net income to commercial salmon fishers would increase by $97,000, 
with the largest increase ($53,000) occurring at Coos Bay.  In California decreases in net 
income to commercial salmon fishers are estimated for all port areas, with reductions 
ranging from $3,000 in Crescent City to $675,000 in San Francisco.  The overall effect on 
net income to commercial salmon fishers in California is a reduction of $1.3 million.  

As described for Alternative 2, Option A, the estimated changes in net income presented 
above do not account for the effect of reduced harvest efficiency associated with the mark-
selective program.  The reduction in harvest efficiency associated with the program could 
reduce estimated profit margins of commercial salmon fishers from 40 percent, which was 
assumed in the analysis, to as low as 25 percent.   
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Alternative 3—No Incidental Take 
Under Alternative 3, there would be no commercial troll fishing for salmon in coastal 
waters.  The effect of this alternative would be to forego the social welfare effects of 
commercial troll fishing for salmon generated under Alternative 1, which are shown in 
Table 4.3-11 for Baseline 1 and Table 4.3-12 for Baseline 2. 

Under Alternative 3 (Baseline 1), commercial salmon fishers would forego the net income 
associated with troll fishing for salmon under Alternative 1, which is estimated regionwide 
to be  $7.0 million based on an ex-vessel value of $17.6 million (Table 4.3-11).  Commercial 
salmon fishers from Washington, Oregon, and California ports would forego approximately 
$34,000, $1.4 million, and $5.6 million in net income, respectively.  Annual net income 
foregone by commercial salmon fishers from the San Francisco port area would be 
approximately $2.8 million.  Fishing for other species that are available during the salmon 
season may recapture some of this foregone net income by commercial salmon fishers, but 
these opportunities are expected to be very limited because of existing quotas on other 
species.   

For Baseline 2, commercial salmon fishers would forego $6.4 million in net income 
regionwide.  Washington, Oregon, and California commercial fishers would forego 
approximately $105,000, $1.0 million, and $5.3 million in annual net income, respectively 
(Table 4.3-12).  As indicated above, fishing for other species during the salmon season may 
recapture a small portion of this foregone net income. 

Consumers of Salmon 

All Alternatives 
As discussed in Appendix D, changes in the commercial harvest of salmon are also 
expected to have consumer surplus effects, but these effects could not be reliably quantified 
for this analysis.  

4.3.2.3 Distributional Effects 
Alternative 1—No Action 
The analysis of regional economic effects focuses on the personal income contribution to 
the local economy generated by the ocean sport and commercial salmon fisheries.  The 
local economy is defined as the county in which the port is located and, in some cases, 
counties adjacent to the port area.  Total personal income consists of employee 
compensation and property income, which includes proprietary income (i.e., profits from 
self-employment) and other property income such as rental income, dividends, and 
corporate profits. 

The personal income effects generated by ocean sport and commercial fishing for salmon 
under Alternative 1 are shown in Table 4.3-13 for Baseline 1.  As shown, ocean sport and 
commercial fishing for salmon generates approximately $2.6 million in personal income in 
counties in the State of Washington, with the port of Grays Harbor accounting for the 
largest contribution to local personal income ($1.3 million).  Ocean sport and commercial 
fishing for salmon in Oregon generates approximately $15.3 million in personal income, 
with the ports at Newport and Coos Bay accounting for more than 83 percent of the local 
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income effects.  Port activity at San Francisco and Monterey, California, account for 
77 percent of the personal income generated statewide by ocean sport and commercial 
salmon fisheries and nearly 60 percent of local personal income generated by salmon 
fisheries regionwide. 

For Baseline 2, local personal income generated by ocean sport and commercial salmon 
fishing is shown in Table 4.3-14.  Compared to Baseline 1, regionwide local personal 
income is slightly lower ($77.1 million versus $80.3 million); however, local income 
generated by salmon fisheries is substantially lower in most Washington and Oregon 
counties and in California’s KMZ counties, but generally higher in affected counties south 
of the KMZ.   

Net income (profits) to businesses that are directly affected by ocean sport fishing for 
salmon is shown in Table 4.3-9 for Baseline 1 and Table 4.3-10 for Baseline 2.  Under 
Alternative 1, these businesses would receive an estimated $2.0 million in profits annually.  
Angler spending on salmon fishing would generate approximately $328,000, $719,000, and 
$994,000 in net income for Washington, Oregon, and California businesses, respectively, 
for Baseline 1. 

Alternative 2—Mark-Selective Fisheries, Option A 
The distributional effects, as represented by personal income effects on the local economy, 
from ocean sport and commercial fishing for salmon under Alternative 2, Option A are 
shown in Table 4.3-13 for Baseline 1.  Regionwide, ocean sport and commercial fishing for 
salmon under Alternative 2, Option A, would generate an additional $5.1 million in 
personal income at the local level, or 6 percent compared to Alternative 1.  Under 
Alternative 2, Option A, an additional $7.0 million in personal income would be generated 
in Washington counties, representing an increase of more than 270 percent compared to 
Alternative 1.  Personal income would increase by approximately $3.6 million in the Grays 
Harbor port area.  In Oregon local personal income would increase by an estimated $10.0 
million, with the Coos Bay port area accounting for an estimated $23.2 million and the 
Newport port area accounting for $3.0 million.  In California local personal income 
generated by ocean sport and commercial salmon fishing would increase in the Crescent 
City port area (312 percent) and in the Eureka port area (35 percent) but would decrease by 
20 to 25 percent in the other port area.  Overall, local personal income generated by ocean 
sport and commercial salmon fisheries would decrease by approximately $12.0 million in 
California.  

For Baseline 2, local personal income generated by ocean sport and commercial salmon 
fishing is shown in Table 4.3-14.  Regionwide, ocean sport and commercial fishing for 
salmon under Alternative 2, Option A, would generate an additional $2.1 million 
(3 percent) in personal income in the local economy compared to Alternative 1.  
Alternative 2, Option A, would generate an additional $5.0 million (250 percent) in 
personal income in Washington counties compared to Alternative 1.  Personal income 
generated by ocean sport and commercial salmon fisheries would increase by 
approximately $2.7 million in Grays Harbor and $1.4 million in the Columbia River-
Washington port area.  In Oregon local personal income would increase by $9.1 million, 
with Newport accounting for approximately $3.8 million and Coos Bay accounting for  
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Table 4.3-13. Personal income generated in the Council management area under Alternatives 1 and 2 for Baseline 1. 
Alternative 1 Alternative 2, Option A Alternative 2, Option B 

Total PI Generated in the Local 
Economy1/ 

Total PI Generated in the Local 
Economy1/ 

Ports (County) 
PI Generated by 

Sport Fishing 
PI Generated by 

Commercial Fishing 
Total PI Generated in 

the Local Economy 
PI Generated by 

Sport Fishing 
PI Generated by 

Commercial Fishing Value Change 
% 

Change 
PI Generated by 

Sport Fishing 
PI Generated by 

Commercial Fishing Value Change 
% 

Change 
Washington Ports     
Neah Bay (Clallam, Jefferson) $377,530 $93,696 $471,226 $1,187,858 $841,428 $2,029,286 $1,558,060 331 $377,530 $75,984 $453,514 ($17,712) (4) 
La Push (Clallam, Jefferson) $37,010 $28,383 $65,393 $116,484 $247,342 $363,826 $298,433 456 $37,010 $21,882 $58,892 ($6,501) (10) 
Grays Harbor (Grays Harbor, 
Pacific) $1,219,557 $126,352 $1,345,909 $3,837,132 $1,093,387 $4,930,519 $3,584,610 266 $1,219,557 $96,121 $1,315,678 ($30,231) (2) 
Columbia River-Washington 
(Pacific, Wahkiakum) $707,640 $4,968 $712,608 $2,226,309 $66,406 $2,292,715 $1,580,107 222 $707,640 $7,376 $715,016 $2,408 0 

STATE TOTAL $2,341,737 $253,399 $2,595,136 $7,367,783 $2,248,563 $9,616,346 $7,021,210 271 $2,341,737 $201,363 $2,543,100 ($52,036) (2) 
Oregon Ports            
Columbia River(Oregon 
(Clatsop, Columbia) $471,697 $3,312 $475,009 $1,484,265 $44,270 $1,528,535 $1,053,526 222 $471,697 $4,917 $476,614 $1,605 0 
Tillamook (Tillamook) $587,116 $892,282 $1,479,398 $1,193,785 $1,432,724 $2,626,509 $1,147,111 78 $592,154 $786,609 $1,378,763 ($100,635) (7) 
Newport (Lincoln) $1,746,916 $3,461,705 $5,208,621 $3,552,168 $4,664,130 $8,216,298 $3,007,677 58 $1,761,896 $3,124,325 $4,886,221 ($322,400) (6) 
Coos Bay (Lane, Douglas, 
Coos, Curry) $1,363,488 $6,120,288 $7,483,776 $2,772,507 $7,895,284 $10,667,791 $3,184,015 43 $1,375,192 $5,432,760 $6,807,952 ($675,824) (9) 
Brookings (Lane, Douglas, 
Coos, Curry) $293,478 $329,323 $622,801 $1,643,862 $590,824 $2,234,686 $1,611,885 259 $293,478 $238,427 $531,905 ($90,896) (15) 

STATE TOTAL $4,462,695 $10,806,910 $15,269,605 $10,646,587 $14,627,232 $25,273,819 $10,004,214 66 $4,494,417 $9,587,038 $14,081,455 ($1,188,150) (8) 
California Ports            
Crescent City  (Del Norte, 
Humboldt, Mendocino) $238,773 $151,876 $390,649 $1,338,015 $272,462 $1,610,477 $1,219,828 312 $238,773 $109,900 $348,673 ($41,976) (11) 
Eureka (Del Norte, Humboldt, 
Mendocino) $256,810 $484,573 $741,383 $1,438,915 $868,917 $2,307,832 $256,811 35 $256,810 $350,805 $607,615 ($133,768) (18) 
Fort Bragg (Mendocino) $716,807 $11,718,105 $12,434,912 $716,807 $8,749,076 $9,465,883 ($2,969,029) (24) $716,807 $8,749,076 $9,465,883 ($2,969,029) (24) 
San Francisco (Sonoma, 
Marin, Alameda, San 
Francisco, San Mateo) $4,620,082 $29,218,227 $33,838,309 $4,620,082 $21,815,393 $26,435,475 ($7,402,834) (22) $4,620,082 $21,815,393 $26,435,475 ($7,402,834) (22) 
Monterey (Santa Cruz, 
Monterey, San Luis Obispo) $2,961,008 $11,513,290 $14,474,298 $2,961,008 $8,596,029 $11,557,037 ($2,917,261) (20) $2,961,008 $8,596,029 $11,557,037 ($2,917,261) (20) 
Santa Barbara (Santa Barbara, 
Ventura) $0 $579,069 $579,069 $0 $432,675 $432,675 ($146,394) (25) $0 $432,675 $432,675 ($146,394) (25) 

STATE TOTAL $8,793,480 $53,665,140 $62,458,620 $11,074,827 $40,734,552 $51,809,379 ($11,958,879) (19) $8,793,480 $40,053,878 $48,847,358 ($13,611,262) (22) 
REGION TOTAL $15,597,912 $64,725,449 $80,323,361 $29,089,197 $57,610,347 $86,699,544 $5,066,545 6 $15,629,634 $49,842,279 $65,471,913 ($14,851,448) (18) 

Notes: 
  1/ Change and % change for angler benefits and net income to businesses are in relation to Alternative 1—No Action. 
  PI = personal income 
  Personal income effects are for the county in which each port is located, which are shown in parentheses.  Effects were estimated using personal income coefficients from IMPLAN, as derived from the Fishery Economic Assessment Model and used by the Council (Seger pers. comm.)  Santa Barbara port area 

sport fishing effects are included in the Monterey port area effects. 
  All monetary values are in constant 1996 dollars. 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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Table 4.3-14. Personal income generated in the Council management area under Alternatives 1 and 2 for Baseline 2. 
Alternative 1 Alternative 2, Option A Alternative 2, Option B 

Total PI Generated in the Local 
Economy1/ 

Total PI Generated in the Local 
Economy1/ 

Ports (County) 
PI Generated by 

Sport Fishing 
PI Generated by 

Commercial Fishing 
Total PI Generated in 

the Local Economy 
PI Generated by 

Sport Fishing 
PI Generated by 

Commercial Fishing Value Change 
% 

Change 
PI Generated by 

Sport Fishing 
PI Generated by 

Commercial Fishing Value Change 
% 

Change 
Washington Ports     
Neah Bay (Clallam, Jefferson) $169,799 $351,895 $521,694 $964,044 $321,680 $1,285,724 $764,030 146 $214,057 $173,353 $387,410 ($134,284) (26) 
La Push (Clallam, Jefferson) $24,052 $18,617 $42,669 $107,751 $97,358 $205,109 $162,440 381 $23,953 $52,494 $76,447 $33,778 79 
Grays Harbor (Grays Harbor, 
Pacific) $563,621 $433,994 $997,615 $3,373,836 $277,426 $3,651,262 $2,653,647 266 $749,006 $234,088 $983,094 ($14,521) (1) 
Columbia River-Washington 
(Pacific, Wahkiakum) $433,332 $0 $433,332 $1,860,649 $17,043 $1,877,692 $1,444,360 333 $413,059 $9,177 $422,236 ($11,096) (3) 

STATE TOTAL $1,190,804 $804,506 $1,995,310 $6,306,280 $713,507 $7,019,787 $5,024,477 252 $1,400,075 $469,112 $1,869,187 ($126,123) (6) 
Oregon Ports            
Columbia River-Oregon 
(Clatsop, Columbia) $288,798 $0 $288,798 $1,240,464 $11,362 $1,251,826 $963,028 333 $275,409 $6,118 $281,527 ($7,271) (3) 
Tillamook (Tillamook) $313,163 $665,902 $979,065 $1,155,137 $748,088 $1,903,225 $924,160 94 $406,611 $741,974 $1,148,585 $169,520 17 
Newport (Lincoln) $1,340,631 $2,583,112 $3,923,743 $4,944,765 $2,822,200 $7,766,965 $3,843,222 98 $1,740,545 $2,813,284 $4,553,829 $630,086 16 
Coos Bay (Lane, Douglas, 
Coos, Curry) $626,005 $4,567,464 $5,193,469 $2,308,945 $4,964,040 $7,272,985 $2,079,516 40 $812,701 $4,948,680 $5,761,381 $567,912 11 
Brookings (Lane, Douglas, 
Coos, Curry) $176,344 $212,207 $388,551 $1,309,316 $375,470 $1,684,786 $1,296,235 334 $176,344 $153,824 $330,168 ($58,383) (15) 

STATE TOTAL $2,744,941 $8,028,685 $10,773,626 $10,958,627 $8,921,160 $19,879,787 $9,106,161 85 $3,411,610 $8,663,880 $12,075,490 $1,301,864 12 
California Ports            
Crescent City  (Del Norte, 
Humboldt, Mendocino) $156,155 $9,807 $165,962 $1,159,424 $173,246 $1,332,670 $1,166,708 703 $156,155 $70,977 $227,132 $61,170 37 
Eureka (Del Norte, Humboldt, 
Mendocino) $154,102 $311,869 $465,971 $1,144,039 $552,421 $1,696,460 $1,230,489 264 $154,102 $226,288 $380,390 ($85,581) (18) 
Fort Bragg (Mendocino) $1,093,215 $11,000,360 $12,093,575 $1,093,215 $7,804,545 $8,897,760 ($3,195,815) (26) $1,093,215 $8,215,441 $9,308,656 ($2,784,919) (23) 
San Francisco (Sonoma, 
Marin, Alameda, San 
Francisco, San Mateo) $8,249,702 $27,428,684 $35,678,386 $8,249,702 $19,460,451 $27,710,153 ($7,968,233) (22) $8,249,702 $20,484,750 $28,734,452 ($6,943,934) (19) 
Monterey (Santa Cruz, 
Monterey, San Luis Obispo) $4,561,858 $10,807,859 $15,369,717 $4,561,858 $7,668,238 $12,230,096 ($3,139,621) (20) $4,561,858 $8,071,918 $12,633,776 ($2,735,941) (18) 
Santa Barbara (Santa Barbara, 
Ventura) $0 $543,827 $543,827 $0 $386,046 $386,046 ($157,781) (29) $0 $406,108 $406,108 ($137,719) (25) 

STATE TOTAL $14,215,032 $50,102,406 $64,317,438 $16,208,238 $36,044,947 $52,253,185 ($12,064,253) (19) $14,215,032 $37,475,482 $51,690,514 ($12,626,924) (20) 
REGION TOTAL $18,150,777 $58,935,597 $77,086,374 $33,473,145 $45,679,614 $79,152,759 $2,066,385 3 $19,026,717 $46,608,474 $65,635,191 ($11,451,183) (15) 
Notes: 
  1/ Change and % change for angler benefits and net income to businesses are in relation to Alternative 1—No Action. 
  PI = personal income 
  Personal income effects are for the county in which each port is located, which are shown in parentheses.  Effects were estimated using personal income coefficients from IMPLAN, as derived from the Fishery Economic Assessment Model and used by the Council (Seger pers. comm.).  Santa Barbara port area 

sport fishing effects are included in the Monterey port area effects. 
  All monetary values are in constant 1996 dollars. 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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$2.1 million.  In California, local personal income generated by ocean sport and 
commercial salmon fishing would increase substantially in the Crescent City port area 
(703 percent) and in the Eureka port area (264 percent) but would be more than offset by 
decreases at ports south of the KMZ.  Personal income generated by ocean sport and 
commercial salmon fisheries would decrease 20 to 29 percent in the Fort Bragg, San 
Francisco, Monterey, and Santa Barbara port areas.  Overall, local personal income 
generated by ocean sport and commercial salmon fisheries would decrease by $12.1 million 
in California. 

Net income (profits) to businesses that are directly affected by ocean sport fishing for 
salmon also is shown in Table 4.3-9 for Baseline 1 and Table 4.3-10 for Baseline 2.  For 
Baseline 1, these businesses would receive an additional $2.1 million in profits, or more 
than 100 percent compared to Alternative 1.  Angler spending on salmon fishing would 
generate an increase in net income of approximately $703,000, $1.0 million, and $394,000 
for Washington, Oregon, and California businesses, respectively.   

Alternative 2—Mark-Selective Fisheries, Option B 
The distributional effects, as represented by personal income effects on the local economy, 
from ocean sport and commercial fishing for salmon under Alternative 2, Option B, are 
shown in Table 4.3-13 for Baseline 1.  Regionwide, local personal income generated by 
ocean sport and commercial fishing for salmon under Alternative 2, Option B, would 
decrease by approximately $14.9 million, or 18 percent compared to Alternative 1.  
Alternative 2, Option B would result in decreases in personal income of approximately 
$52,000 in Washington counties, $1.2 million in Oregon counties, and $13.6 million in 
California counties.  The largest reductions in personal income would be in the San 
Francisco port area ($7.4 million), the Fort Bragg port area ($3.0 million), and the 
Monterey port area ($2.9 million).  

For Baseline 2, local personal income generated by ocean sport and commercial salmon 
fishing is shown in Table 4.3-14.  Regionwide, local personal income generated by ocean 
sport and commercial fishing for salmon under Alternative 2, Option B, would decrease by 
approximately $11.5 million, or 15 percent compared to Alternative 1.  Alternative 2, 
Option B would result in decreases in personal income of $126,000 in Washington counties 
and $12.6 million in California counties.  Local personal income generated by ocean sport 
and commercial fishing for salmon would increase by approximately $1.3 million in 
Oregon counties.  The largest reductions in personal income would be in the San Francisco 
port area ($6.9 million), the Fort Bragg port area ($2.8 million), and the Monterey port area 
($2.7 million).  

Under Alternative 2, Option B, net income (profits) to sport fishing-related businesses 
would be the same as under Alternative 1 (Baseline 1).  Angler spending on salmon fishing 
would generate approximately $328,000 in net income for Washington businesses, 
$724,000 for Oregon businesses, and $994,000 for California businesses.  For Baseline 2, 
potential reductions in net income to businesses that rely on spending by salmon anglers 
include approximately $171,000, $407,000, and $1.6 million to sport fishing-related 
businesses in Washington, Oregon, and California, respectively.  The reduction in net 
income to sport fishing-related businesses would be less because some amount of 
substitution of local spending is likely. 
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The reduction in personal income would further contribute to a general decline, in the 
commercial salmon industry that has occurred over the past two decades.  This further 
decline would adversely affect the marginal business climate that currently exists for 
salmon fishery-dependent businesses.  This effect potentially would include further 
declines in the value of boats and equipment in some port areas used for commercial 
salmon fishing. 

Alternative 3—No Incidental Take 
Under Alternative 3, there would be no ocean sport or commercial troll fishing for salmon 
in coastal waters.  The effect of this alternative would be to forego the personal income 
effects of these activities on the local economy that are generated under Alternative 1, 
which are shown in Table 4.3-13 for Baseline 1 and Table 4.3-14 for Baseline 2.  Personal 
income generated by ocean sport and commercial salmon fishing in local economies 
throughout the region would be reduced by up to $80.3 million for Baseline 1.  The actual 
amount that would be lost depends on the amount of fishing for other species that is 
substituted for salmon.  In addition, angler spending in the local economy on substitute 
goods and services would reduce the negative effects on personal income.  Assuming that 
no substitution of local spending occurs, local economies in Washington, Oregon, and 
California ports would lose approximately $2.6 million, $15.3 million, and $62.5 million in 
personal income, respectively.  Personal income effects would be greatest in San Francisco 
($33.8 million), Monterey ($14.5 million), and Fort Bragg ($12.4 million), California; and 
Coos Bay ($7.5 million) and Newport ($5.2 million), Oregon. 

For Baseline 2, personal income generated by ocean sport and commercial salmon fishing 
in local economies throughout the region would be reduced by up to $77.1 million 
(Table 4.3-14).  As indicated above, the actual amount that would be lost to local 
economies depends on the level of fishing for other species that would substitute for 
salmon.  Assuming that no substitution of local spending occurs, local economies in 
Washington, Oregon, and California would lose approximately $2.0 million, $10.8 million, 
and $64.3 million in annual personal income, respectively.  Personal income effects would 
be greatest in San Francisco ($35.7 million), Monterey ($15.4 million), and Fort Bragg 
($12.1 million), California; and Coos Bay ($5.2 million), and Newport ($3.9 million), 
Oregon. 

As indicated for Alternative 2, the reduction in personal income would further contribute to 
a general decline in the commercial salmon industry that have occurred over the past two 
decades.  This further decline would adversely affect the marginal business climate that 
currently exists for salmon fishery-dependent businesses.  This effect potentially would 
include further declines in the value of boats and equipment in some port areas used for 
commercial salmon fishing. 

4.3.2.4 Social (Community) Effects 
This section describes, primarily in qualitative terms, effects of the proposed alternatives on 
the commercial and recreational fishing communities, local (port) communities, Tribes, and 
counties. 
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Commercial Fishing Community 

Alternative 1—No Action 
Commercial fishing communities in the Council management area would receive an annual 
net income of approximately $7.0 million under Alternative 1 for Baseline 1 (Table 4.3-11).  
Net income levels would be highest for the San Francisco ($2.8 million), Monterey ($1.4 
million), and Fort Bragg ($1.3 million) port communities in California.  Net income levels 
from commercial salmon fishing would be lowest in the port communities of Columbia 
River-Oregon ($1,150), Oregon; Columbia River-Washington ($1,700), Washington; and 
Crescent City, California ($15,900). 

For Baseline 2, annual net income from commercial salmon fishing is shown in 
Table 4.3-12.  Compared to Baseline 1, annual net income from commercial salmon fishing 
would be lower ($6.4 million).  Net income generated for commercial fishing communities 
would be highest in the San Francisco ($2.7 million), Monterey ($1.3 million), and Fort 
Bragg ($1.2 million) port areas in California.  Communities in Columbia River-Washington 
and Columbia River-Oregon would receive no net income from commercial salmon fishing 
for Baseline 2. 

Alternative 2—Mark-Selective Fisheries, Option A 
Effects on the commercial fishing community under Alternative 2, Option A, vary by 
fishing area.  For Baseline 1, Table 4.3-11 shows net income for commercial fishing under 
Alternative 2, Option A.  For Baseline 1, commercial fishers operating from Washington 
and Oregon ports would experience increases in income because of increased fishing 
opportunity and harvest associated with mark-selective fisheries.  Commercial fishers 
operating from Crescent City and Eureka would also experience increased harvests and 
income.  Commercial fishers operating out of Fort Bragg, San Francisco, Monterey, and 
Santa Barbara would likely experience declines in income resulting from reduced harvests.  
The effects of Alternative 2, Option A differ between coastal regions and ports depending 
on their ability to take advantage of mark-selective fisheries.  Generally in the north fishers 
get more fishing time and can increase their net catch.  In the Fort Bragg area and other 
areas to the south, effort is largely unrestricted under Alternative 1.  When mark-selective 
fisheries are implemented under Alternative 2, Option A there is a net loss in harvest 
because trollers must now release unmarked fish.   

In relative terms, these income changes are large, ranging from decreases of 25 percent in 
the central-California ports to increases ranging from 37 to 1,174 percent in northern 
California, Oregon, and Washington ports.  Areas experiencing the largest gains have had 
the most severe cutbacks in ocean salmon fishing seasons in recent years.  In absolute terms 
the changes in net income are relatively small.  The gain in net income for Washington port 
areas under Alternative 2, Option A for Baseline 1 would be approximately $287,000, or 
the equivalent of approximately $3,600 each for the 79 vessels landing each year in 
Washington.  For Oregon ports the gain in net income of $676,000 equates to a change of 
approximately $1,300 annually per vessel.  In California the decrease of $1.4 million in net 
income compared to Alternative 1 equates to a loss of approximately $1,400 per vessel. 
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Under Alternative 2, Option A (Baseline 2), per vessel increases in net income would be 
approximately $100 in Washington and $250 in Oregon (Table 4.3-12).  In California net 
income would decrease by approximately $1,500 per vessel.   

Alternative 2—Mark-Selective Fisheries, Option B 
Under Alternative 2, Option B (Baseline 1), there would be a reduction in net income of 
$60 or less per vessel in Washington ports, $225 per vessel in Oregon, and $1,450 per 
vessel in California (Table 4.3-11).  

For Baseline 2, both Washington and California would experience reductions in net income 
(Table 4.3-12).  Per vessel income would decrease by approximately $530 in Washington 
and $1,350 in California.  Oregon’s per vessel net income would increase by approximately 
$180. 

Alternative 3—No Incidental Take 
As noted in Chapter 3, a recent survey estimated approximately 41 percent of Oregon 
salmon trollers were full-time fishers for whom salmon trolling was one of a mix of 
fisheries; for them, salmon trolling comprised approximately 12 percent of total income.  
Approximately 24 percent of the trollers were retirees and 35 percent had jobs in addition 
to fishing.  For these groups salmon trolling provided less than 1 percent of total income.  
Assuming this is characteristic of the fleet coastwide, a closure of commercial salmon 
trolling would have only minimal financial effect on approximately 59 percent of the fleet 
but a substantial effect on the remaining 41 percent.  The economic effect to the fleet could 
be offset by entry into other fisheries; however, salmon trollers who are full-time 
commercial fishers already participate in other fisheries.  For those salmon fishermen who 
depend extensively on harvesting salmon for their income, the reduction in salmon harvest 
would likely increase social hardships, including the estrangement of families associated 
with the need to travel farther to fish or the need to move to find alternative employment. 

The size of vessel used for salmon trolling dictates the use of longline, troll, or pot gear (as 
in crabbing) because the vessels are too small to be used for trawling, which requires larger 
boats with the horsepower sufficient to drag large nets through the water.  Further 
expansion of crab fisheries is highly unlikely because more than enough gear exists 
coastwide to harvest available resources.  All rockfish species, halibut, and blackcod are 
limited by quotas, and all stocks are currently used at maximum sustainable yield or are 
over-used.  Further expansion into albacore fishing is possible under favorable market 
conditions; however, albacore are a far-ranging pelagic species that are most commonly 
harvested by Pacific trollers when favorable ocean conditions bring them to within 50 to 
200 miles of the Pacific Coast.  Targeting albacore more extensively than is already done 
by salmon trolling boats is problematic, given that most boats suitable for open-ocean 
fishing already participate to the maximum extent possible. 

Recreational Fishing Community 

Alternative 1—No Action 
Angler trips by sport fishers provide an indication of the effects at the community level.  As 
shown in Table 4.3-9, angler trips are predicted to total approximately 246,000 under the 



Chapter 4 
Environmental Consequences 

 

Pacific Salmon Fisheries Management FPEIS Pacific Coast  4-73 

Alternative 1 for Baseline 1.  Approximately 49 percent of these trips would occur in 
recreational fishing communities in California, with the remainder in Oregon (35 percent) 
and Washington (16 percent).  For Baseline 2, angler trips would total an estimated 
260,000 trips (Table 4.3-10).  For both Baselines 1 and 2, angler trips would be greatest in 
San Francisco and Monterey, California, and Newport, Oregon, and lowest in the Eureka 
and Crescent City, California, and Brookings, Oregon. 

Alternative 2— Mark-Selective Fisheries, Option A 
From 1988 to 1993 (Baseline 1), the observed number of angler trips coastwide averaged 
518,000 annually with a mean variance of slightly more than 100,000 trips.  From 1994 to 
1997 (Baseline 2), there were approximately 319,000 observed angler trips per year with a 
mean variance slightly more than 70,000 trips.  For Baseline 1, the fishery model predicts 
regionwide angler trips would be 503,000 under Alternative 2, Option A.  For Baseline 2, 
the fishery model predicted there would be approximately 541,000 angler trips regionwide 
under Alternative 2, Option A, an increase of 281,000 trips compared to Alternative 1.  In 
relation to historical fluctuations in effort, these changes are large; therefore, the 
regionwide effect on angler benefits and the angling community under Alternative 2, 
Option A is substantial for both Baselines 1 and 2.  In percentage terms the greatest 
increase in benefits to the angling community occurs for anglers who fish in ports north of 
Fort Bragg, California (Tables 4.3-9 and 4.3-10).  From Fort Bragg south, there is no 
change in angler effort predicted. 

Alternative 2—Mark-Selective Fisheries, Option B 
The fishery model predicts approximately 246,000 angler trips under Alternative 2, Option 
B for Baseline 1, a zero percent change compared to Alternative 1.  For Baseline 2, 
approximately 274,500 angler trips would occur, a 6 percent increase compared to 
Alternative 1.  Tables 4.3-9 and 4.3-10 show the number of angler trips in the Council 
management areas under Alternative 2 for Baselines 1 and 2, respectively. 

Alternative 3—No Incidental Take 
The effects on the recreational fishing community under Alternative 3 consist of a loss of 
recreational benefits for the consumer (anglers) and a loss of personal income for providers 
of goods and services for salmon anglers.  As noted above, salmon angling is one of 
numerous recreational activities available to citizens within the region and anglers may 
respond to sport fishing closures by switching to another type of recreational fishery (e.g., 
halibut or rockfish) or freshwater fisheries.  Based on license sales data, it would not appear 
that decreases in ocean fishing opportunity have been offset by increased freshwater fishing 
in Washington or Oregon during recent years.  In the marine environment, particularly in 
the northern areas, options for other sport fisheries are increasingly limited because 
preferred rockfish species, lingcod, and halibut are currently being fully exploited or 
overexploited.  Another option for anglers is to fish for salmon in other areas, such as 
British Columbia or Alaska.  Increases in participation by Pacific Coast residents in British 
Columbia and Alaska salmon fisheries throughout the 1980s and 1990s have been well 
documented and, so long as fisheries remain open in Alaska and British Columbia, would 
be expected to increase further given closure of recreational salmon fisheries off the coasts 
of California, Washington, and Oregon.   
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Coastal Communities and Counties 

Alternative 1—No Action 
Regionwide personal income for coastal communities would total an estimated 
$80.3 million under Alternative 1 (Baseline 1) (Table 4.3-13).  Personal income generated 
by commercial fishing activities would account for more than 80 percent of this total, with 
sport fishing accounting for 20 percent.  Regionwide personal income levels would be 
highest in the San Francisco ($33.8 million), Monterey ($14.5 million), and Fort Bragg, 
California, ($12.4 million) port areas, and lowest in Crescent City, California ($391,000), 
Columbia River-Oregon, Oregon ($475,000), and Neah Bay, Washington ($536,600). 

For Baseline 2, regionwide personal income generated by commercial and sport fishing 
would total approximately $77.1 million (Table 4.3-14), lower than Baseline 1 
($80.3 million).  As with Baseline 1, personal income levels for Baseline 2 would be 
highest in the San Francisco, Monterey, and Fort Bragg port areas.  Areas with relatively 
low levels of personal income would include Crescent City, California, and Columbia 
River-Oregon and Brookings, Oregon. 

Alternative 2—Mark-Selective Fisheries, Option A 
Under Alternative 2, Option A (Baseline 1), regionwide personal income for coastal 
communities would increase by an estimated $5.1 million (6 percent) (Table 4.3-13), which 
results from increased sport fishing activity.  Port areas north of Fort Bragg, California, 
would experience gains ranging from 35 percent in the Eureka port area to 346 percent in 
the Neah Bay port area.  Personal income would decrease for Fort Bragg and port 
communities south of Fort Bragg, with reductions ranging from 20 percent in Monterey to 
25 percent in Santa Barbara, California.   

Under Alternative 2, Option A (Baseline 2) regionwide personal income for coastal 
communities would increase by an estimated $2.1 million (3 percent) (Table 4.3-14).  
Personal income generated by sport fishing would offset losses from reduced commercial 
fishing.  Port areas north of Fort Bragg, California, would experience gains ranging from 
40 percent in the Coos Bay, Oregon, port area to more than 700 percent in the Crescent 
City, California, port area.  Personal income would decrease for Fort Bragg and port 
communities south of Fort Bragg by 20 percent (Monterey) to 29 percent (Santa Barbara).   

Although commercial salmon fisheries remain an important component of the multi-species 
fishing strategy for many commercial operators, and recreational fishing remains an 
important incentive for tourist visitations to coastal areas, personal income generated by 
commercial and recreational fishing is a relatively small component of local (county) 
economies within the Council management area and represents approximately 0.15 percent 
of the regionwide personal income of $33.8 billion.  The only coastal county for which 
personal income derived from salmon sport or commercial fishing equaled or exceeded 
1 percent of this total was Pacific County, Washington (1.2 percent), which is located at the 
mouth of the Columbia River.  For the remaining Washington and Oregon counties salmon 
fishing provided between 0.1 to 0.5 percent of personal income effects, and in California the 
percentage ranged from 0.01 to 0.08 percent, except for Mendocino County (0.45 percent).   

The change in personal income from one alternative to another does not have substantial 
short-term effects on county level economies within the Council management area; 
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however, commercial salmon fishing is an important increment of activity for the larger 
commercial fishing and processing industry and marginal decreases in income in one 
fishery, in combination with decreases in other fisheries, may produce broader effects on 
local economies and communities.  Similarly, recreational fishing is one component of a 
mix of recreational opportunities that may attract visitors to a particular region.  If it is an 
important enough component, visitors may choose another location with consequently 
broader effects on the tourist economy. 

Alternative 2—Mark-Selective Fisheries, Option B 
Under Alternative 2, Option B (Baseline 1), regionwide personal income would decrease 
by an estimated $14.9 million (18 percent), with reductions caused primarily by lessened 
commercial fishing activity and affecting virtually all coastal areas except for the Columbia 
River-Washington and Columbia River-Oregon port areas.  Reductions would range from 
2 percent (Grays Harbor, Washington) to 25 percent (Santa Barbara, California) 
(Table 4.3-13). 

For Baseline 2 regionwide personal income would decrease by an estimated $11.5 million 
(15 percent) because of reduced commercial fishing activity.  Most coastal areas would see 
reductions in personal income, ranging from 1 percent (Grays Harbor, Washington) to 
18 percent (Neah Bay, Washington).  Gains in personal income would be experienced by 
coastal communities in the Coos Bay (11 percent), Newport (16 percent), and Tillamook, 
Oregon (17 percent) port areas, and Crescent City, California (37 percent) port area 
(Table 4.3-14). 

Alternative 3—No Incidental Take 
As a result of the lost income noted above, fishing closures would likely result in additional 
closures of related businesses in Washington, Oregon, and California, including resort and 
charterboat businesses, marine supply and repair businesses, and possibly lodging and food 
service businesses.  Over the past 10 or more years, businesses, especially resort and 
charter businesses and businesses in the northerly areas, have already ceased operating as a 
result of shortened and unpredictable seasons.  The extent to which coastal communities 
replace salmon fishing-related tourism with other tourism depends on the community’s 
location relative to major tourist routes, distance from major population centers, the 
diversity of recreational opportunity already available, and the diversity of service 
infrastructure.  As shown in Table 4.3-15, the ability to replace salmon fishing-related 
tourism varies for each community and the severity of effects on individual communities 
can be expected to vary accordingly. 

As noted previously, personal income derived from salmon fisheries accounts for 
approximately 0.15 percent of total personal income of counties within the region.  
Personal income from salmon fishing exceeds 1 percent of total county personal income in 
only one county; thus, even a total closure of salmon fishing would not be expected to 
substantially affect communities at a county or regional level. 

.
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Table 4.3-15. Descriptions of community effects under Alternative 2 in the Council management area. 
Port Area Commercial Fishery Effects Sport Fishery Effects Social Importance 
Washington 
Neah Bay Baseline 1:  Moderate ($135,600) increase 

in net income under IA 1.  Very small 
($1,800) decrease under IA 2. 
Baseline 2:  Very small ($6,400) increase in 
net income under IA 1.  Very small 
decrease ($19,000) under IA 2. 

Baseline 1:  Substantial increase in angler 
trips and benefits ($1,504,000) under IA 1.  
No change under IA 2. 
Baseline 2:  Substantial increase in angler 
trips and benefits ($1,574,000) under IA 1.  
Small increase in trips and benefits 
($79,500) under IA 2. 

Fishing and fishing tourism are an important part of 
Neah Bay’s economy, and Neah Bay is an important 
destination for anglers.  However, owing to fishery 
closures, much of the fishing tourism infrastructure 
has disappeared.  Salmon fishing is an important part 
of the tribal economy in La Push; however, most 
sport fishing infrastructure is gone from this port. 

Grays Harbor Baseline 1:  Moderate ($130,700) increase 
in net income under IA 1.  Very small 
($3,400) decrease under IA 2. 
Baseline 2:  Small ($20,500) decrease in 
net income under IA 1.  Small decrease 
($26,200) under IA 2. 

Baseline 1:  Substantial increase in angler 
trips and benefits ($2,649,000) under IA 1.  
No change under IA 2. 
Baseline 2:  Substantial increase in angler 
trips and benefits ($2,817,000) under IA 1.  
Moderate increase in trips and benefits 
($185,900) under IA 2. 

Commercial salmon fishing is now a very minor part 
of the local economy.  Angling tourism remains 
important. 

Columbia River-
Washington 

Baseline 1:  Small ($20,300) increase in net 
income under IA 1.  Very small ($700) 
increase under IA 2. 
Baseline 2:  Small ($5,900) increase in net 
income under IA 1.  Small increase 
($3,200) under IA 2. 

Baseline 1:  Substantial increase in angler 
trips and benefits ($1,800,000) under IA 1.  
No change under IA 2. 
Baseline 2:  Substantial increase in angler 
trips and benefits ($1,743,000) under IA 1.  
Small decrease in trips and benefits 
($24,600) under IA 2. 

Commercial salmon fishing is now a very minor part 
of the local economy.  Angling tourism remains 
important. 

Oregon 
Columbia River-
Oregon 

Baseline 1:  Small ($13,500) increase in net 
income under IA 1.  Very small ($400) 
increase under IA 2. 
Baseline 2:  Very small ($4,000) increase in 
net income under IA 1.  Very small 
increase ($2,100) under IA 2. 

Baseline 1:  Substantial increase in angler 
trips and benefits ($1,739,000) under IA 1.  
No change under IA 2. 
Baseline 2:  Substantial increase in angler 
trips and benefits ($1,162,000) under IA 1.  
Small decrease in trips and benefits 
($16,500) under IA 2. 

Commercial salmon fishing is now a very minor part 
of the local economy.  Angling tourism remains 
important. 

Tillamook Baseline 1:  Moderate ($122,900) increase 
in net income under IA 1.  Small ($10,900) 
decrease under IA 2. 
Baseline 2:  Small ($14,700) increase in net 
income under IA 1.  Small increase 
($13,500) under IA 2. 

Baseline 1:  Substantial increase in angler 
trips and benefits ($918,000) under IA 1.  
Very small increase in trips and benefits 
($7,600) under IA 2. 
Baseline 2:  Substantial increase in angler 
trips and benefits ($1,316,000) under IA 1.  
Moderate increase in trips and benefits 
($146,000) under IA 2. 

Commercial salmon fishing is now a very minor part 
of the local economy.  Angling tourism remains 
important. 
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Table 4.3-15. Descriptions of community effects under Alternative 2 in the Council management area (continued). 
Port Area Commercial Fishery Effects Sport Fishery Effects Social Importance 
Oregon (continued) 
Newport Baseline 1:  Moderate ($222,600) increase 

in net income under IA 1.  Small ($26,100) 
decrease under IA 2. 
Baseline 2:  Small ($36,500) increase in net 
income under IA 1.  Small increase 
($34,900) under IA 2. 

Baseline 1:  Substantial increase in angler 
trips and benefits ($2,234,000) under IA 1.  
Small increase in trips and benefits 
($18,600) under IA 2. 
Baseline 2:  Substantial increase in angler 
trips and benefits ($3,204,000) under IA 1.  
Moderate increase in trips and benefits 
($355,500) under IA 2. 

Commercial salmon fishing and angling 
tourism remain relatively important in this 
port area’s economy.  Newport is an 
important destination for Oregon anglers. 

Coos Bay Baseline 1:  Moderate ($286,800) increase 
in net income under IA 1.  Small ($70,900) 
decrease under IA 2. 
Baseline 2:  Small ($55,400) increase in net 
income under IA 1.  Small increase 
($53,000) under IA 2. 

Baseline 1:  Substantial increase in angler 
trips and benefits ($2,003,000) under IA 1.  
Small increase in trips and benefits 
($16,700) under IA 2. 
Baseline 2:  Substantial increase in angler 
trips and benefits ($2,873,000) under IA 1.  
Moderate increase in trips and benefits 
($318,700) under IA 2. 

Commercial salmon fishing is a relatively 
minor part of the area economy.  Coos Bay 
is an important destination for Oregon 
anglers, but the sport fishing infrastructure 
has declined markedly. 

Brookings Baseline 1:  Small ($29,900) increase in net 
income under IA 1.  Small ($10,400) 
decrease under IA 2. 
Baseline 2:  Small ($18,700) increase in net 
income under IA 1.  Very small decrease 
($6,700) under IA 2. 

Baseline 1:  Substantial increase in angler 
trips and benefits ($2,429,000) under IA 1.  
No change under IA 2. 
Baseline 2:  Substantial increase in angler 
trips and benefits ($2,121,000) under IA 1.  
No change under IA 2. 

Commercial salmon is a relatively minor 
part of the area economy.  Brookings is an 
important destination for Oregon and 
California anglers. 

California 
Crescent City Baseline 1:  Small ($12,600) increase in net 

income under IA 1.  Very small ($4,400) 
decrease under IA 2. 
Baseline 2:  Very small ($7,900) increase in 
net income under IA 1.  Very small 
decrease ($2,800) under IA 2. 

Baseline 1:  Substantial increase in angler 
trips and benefits ($1,666,000) under IA 1.  
No change under IA 2. 
Baseline 2:  Substantial increase in angler 
trips and benefits ($1,455,000) under IA 1.  
No change under IA 2. 

Commercial fishing is now a relatively 
minor part of the local economy owing to 
harvesting restrictions.  The sport fishing 
infrastructure has declined markedly. 

Eureka Baseline 1:  Small ($39,900) increase in net 
income under IA 1.  Small ($13,900) 
decrease under IA 2. 
Baseline 2:  Small ($25,000) increase in net 
income under IA 1.  Very small decrease 
($8,900) under IA 2. 

Baseline 1:  Substantial increase in angler 
trips and benefits ($1,660,000) under IA 1.  
No change under IA 2. 
Baseline 2:  Substantial increase in angler 
trips and benefits ($1,449,000) under IA 1.  
No change under IA 2. 

Commercial salmon fishing is an important 
part of the local economy; however, 
harvesting restrictions have decreased 
commercial salmon activity.  Eureka is an 
important destination for anglers. 
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Table 4.3-15. Descriptions of community effects under Alternative 2 in the Council management area (continued). 
Port Area Commercial Fishery Effects Sport Fishery Effects Social Importance 
California (continued) 
Fort Bragg Baseline 1:  Moderate ($336,700) decreases 

in net income under both IA 1 and IA 2. 
Baseline 2:  Moderate ($362,400) decrease 
in net income under IA 1.  Moderate 
decrease ($315,800) under IA 2. 

No change in angler effort or benefits. Commercial salmon fishing is now a very 
minor part of the local economy.  Fort 
Bragg is an important destination for 
California anglers. 

San Francisco  Baseline 1:  Moderate ($720,100) decreases 
in net income under both IA 1 and IA 2. 
Baseline 2:  Moderate ($775,100) decrease 
in net income under IA 1.  Moderate 
decrease ($675,500) under IA 2. 

No change in angler effort or benefits. Commercial fishing is a very minor part of 
the local economy.  Ports within the area 
are important destinations for California 
anglers. 

Monterey Baseline 1:  Moderate ($346,900) decreases 
in net income under both IA 1 and IA 2. 
Baseline 2:  Moderate ($373,300) decrease 
in net income under IA 1.  Moderate 
decrease ($325,300) under IA 2. 

No change in angler effort or benefits. Commercial fishing is a very minor part of 
the local economy.  Ports within the area 
are important destination for California 
anglers. 

Santa Barbara Baseline 1:  Small ($10,800) decreases in 
net income under both IA 1 and IA 2. 
Baseline 2:  Small ($11,600) decrease in 
net income under IA 1.  Small decrease 
($10,200) under IA 2. 

No change in angler effort or benefits. Commercial and sport fishing for salmon is 
a relatively minor part of the local 
economy. 

Notes: 
  See Table 3.3-4 for the geographic description of port areas. 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 



Chapter 4 
Environmental Consequences 

 

Pacific Salmon Fisheries Management FPEIS Pacific Coast  4-79 

4.3.3 Comparison of Alternatives 

4.3.3.1 Biological Environment 
Under Alternative 2, the primary biological effect relative to Alternative 1would be a 
decrease in fishery-induced mortality of most stocks of wild chinook and coho salmon 
(Table 4.3-16).  Options A and B provide a framework of a biologically liberal and a 
biologically conservative application of the mark-selective fishery approach, respectively. 

Option A, as modeled, increases effects on the listed Lower Columbia River and Puget 
Sound chinook ESUs but reduces effects to other listed ESUs and substantially increases 
fishing opportunity in most areas.  Option B decreases effects to all listed ESUs.  In 
practice, it is possible to construct fishery management plans whose biological effects are 
intermediate between these two options. 

Under Alternative 3, Pacific Coast fisheries would be closed.  The biological effect on 
listed species, and other stocks in general, would depend on subsequent fisheries and 
additional sources of mortality, but would generally result in increased escapements.  The 
expected effects for the listed ESUs and other stocks are discussed in more detail in Section 
4.5, Cumulative Effects 

Table 4.3-16. Mortality rates on listed chinook and coho ESUs under Alternatives 1 and 2 in 
the Council management area. 
 Fishery Effect Rates (%) 

ESU Alternative 1 Alternative 2 Historical 
Chinook 

Sacramento River Winter 18 5 54 
Sacramento River Fall 10 3 - 10 15 - 20 
Snake River Spring/Summer < 1 < 1 < 1 
Puget Sound 3 1-5 2-4 
Lower Columbia River 6 2-8 15 
Willamette River Spring ≤ 1 < 1 < 1 
Upper Columbia River 
Spring ≤ 1 ≤ 5 ≤ 1 
Central Valley Spring ≤ 74 < 23 - 27 ≤ 74 
Southern Oregon/Northern 
California Coastal Unknown Unknown Unknown 

Coho 
Central California Coast ≤ 8 - ≤ 10 ≤ 3 - ≤ 10 > 50 
Southern Oregon/Northern 
California Coastal ≤ 8 - ≤ 10 ≤ 3 - ≤ 10 > 50 
Oregon Coast Natural 8-10 3-10 67 

Notes:  Mortality rates are approximate. 
Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  The catch 

would be zero. 
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4.3.3.2 Human Environment  

Commercial Fishing Community 
The overall effect under Alternative 2, Option A is to increase harvest opportunity in 
commercial and sport fisheries in the three northern management areas.  Communities 
which have suffered proportionately greater effects from fishery closures in recent years 
(Neah Bay, La Push, Grays Harbor, Ilwaco, Astoria, Brookings, Crescent City, and Eureka) 
would see the greatest benefits.  Within the commercial troll fleet it is common for some 
vessels to hold permits in more than one state and to range up and down the coast, 
depending on season openings and availability of fish.  Other vessels, which probably 
comprise the majority of permits, fish close to their home port.  Of these, vessels ported in 
the northerly areas would benefit somewhat more from increased fishing opportunities 
under Alternative 2.  Conversely, the troll fishery off the central California coast, which has 
made the majority of landings over the past several years, would experience decreases in 
harvest and harvest efficiency under Alternative 2. 

Sport Fishing Community 
Under Alternative 2, substantially more economic benefit would be gained from 
recreational fisheries than commercial fisheries because in recreational fisheries benefits 
are more closely related to fishing opportunity rather than harvest.  The extent to which 
catch-and-release regulations in mark-selective sport fisheries will change demand for 
recreational salmon fishing is unknown and it is possible that the lower harvest-per-unit-
effort (as opposed to catch-per-unit-effort) may negatively affect demand.   

Tribal Communities 
Because commercial and ceremonial and subsistence troll fisheries are a large part of the 
economies of the Makah and Quileute Tribes, theses fisheries would be affected under both 
Alternatives 2 and 3.  Other Tribes, who are not currently practicing commercial trolling 
but are allowed to by treaty agreements, could also be affected under Alternatives 2 and 3 if 
and when they wanted to troll commercially.  

Klamath River Tribal fishermen are subject to regulations of the Klamath Fishery 
Management Plan, an agreement among the Hoopa, Round Valley, and Yurok Tribes; the 
State of California; and the federal government.  Consequently, Klamath River Tribal 
fisheries are outside the scope of the action considered in this FPEIS and adoption of either 
alternative would not require the Klamath River Tribal fishers to change their management 
practices.  Nevertheless, Klamath Tribal fishermen could be affected because, under certain 
abundance conditions, the total escapement of Klamath River chinook under Alternatives 2 
and 3 would be different than under Alternative 1; however, these effects are projected to 
be relatively small.  Under Alternative 1 (in the observed fisheries), ocean harvest 
opportunity is constrained in the northern California-southern Oregon area primarily by 
effects to Klamath River chinook and, consequently, has been extremely limited.  Under 
Alternative 2, Option A, troll and sport fisheries would be less restrictive and would 
continue to maintain a harvest rate commensurate with goals of the KMP.  For one 
baseline, modeled escapement of hatchery chinook to the Klamath River declined by 
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approximately 1,000 fish; however, increased escapement of wild fish—if the Tribes chose 
to target these—could compensate for this decrease. 

Effects under Alternative 3 on commercial and sport fishing communities would be 
substantial.  There is little or no opportunity for commercial fishers to transfer to other 
fisheries and few opportunities exist to target other species in marine sport fisheries.  Many 
sport fishing-related businesses in coastal communities have ceased operations over the 
past 10 to 15 years as a result of declining fishing opportunity.  Although most of these 
businesses have income from other fisheries or tourist activities, Alternative 3 would likely 
result in further closures.  As noted previously, personal income derived from salmon 
fisheries accounts for approximately 0.15 percent of total personal income of counties 
within the Council management area.  Personal income from salmon fishing exceeds 
1 percent of total county personal income in only one county; thus, even a total closure of 
salmon fishing would not be expected to cause large monetary effects on communities at a 
county or regional level. 

4.3.3.3 Other Considerations   
Any fishery management approach that relies on “targeting” a specific component of the 
aggregate stock of salmon is sensitive to errors in estimating the relative abundance of 
individual stocks within the aggregate for a given time and area.  Although fishery 
managers have accumulated considerable data on stock distribution, uncertainty does exist 
regarding the accuracy of estimates for various stocks (Council 1999a). 

When “targeted” or “directed” fisheries require the release of some part of the catch based 
on size, species, hatchery vs. wild, or other criteria, estimates of biological effects are also 
sensitive to the estimates of relative encounter rates  (e.g., the proportion of encounters 
comprised by coho in a directed chinook fishery or the proportion of encounters comprised 
by hatchery coho in a mark-selective fishery) and the estimated mortality rate for those fish 
that are released.  In mark-selective fisheries (Alternative 2) the number of fished released 
would increase in many cases compared to the status quo approach (Alternative 1); thus the 
importance of the two above estimates increases. 

There is uncertainty about the proportion of naturally spawning (unmarked) fish in the 
Pacific Coast fisheries.  Limited mark-selective fisheries in 1998 and 1999 have confirmed 
estimates of the proportions of marked and unmarked coho available to sport fisheries in 
northern Oregon; however, agencies have not systematically determined the ratio of natural 
to hatchery production for many chinook stocks.  Estimates for Sacramento River fall 
chinook are of particular importance in the modeling of Council-managed fisheries because 
they vary widely (Myers et al. 1998). 

In regard to uncertainties about the proportion of wild and hatchery fish encountered, it 
should be noted that marking hatchery fish can provide a means to accurately measure 
proportions of wild and hatchery runs both in marine and freshwater areas (see Section 4.5).  
Considerable uncertainty remains about mortality rates for catch-and-release hook-and-line 
fisheries.  Short-term mortality has been studied in numerous coastal salmon fisheries and 
studies are largely in agreement that mortality varies according to gear, method, and species.  
Although the relationship between short-term and long-term mortality is not well established 
for marine salmon fisheries, numerous freshwater fisheries for trout, steelhead, and other 
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species have been managed successfully as catch-and-release fisheries for several decades.  
The estimates of catch-and-release mortality for hook-and-line fisheries used in this FPEIS 
are those used by the ADF&G, Pacific Salmon Council, Council, and CDFG for their 
respective jurisdictions.  Mortality rate estimates in all areas have been subject to fairly 
intensive review recently and those rates applied in Council-managed fisheries were 
modified prior to the 2000 fisheries to reflect the most recent research. 

The various forms of uncertainty in the management process are understood by the 
managers and accounted for, to the degree possible, in different ways.  In some cases, 
higher estimates of catch-and-release mortality, for example, may be used to account for 
uncertainty in the estimates.  In other cases, quotas or target exploitation rates may be set 
lower to reduce the risk associated with uncertainty.  Principles of weak stock management 
are also applied routinely across the fisheries considered in this FPEIS.  Most fisheries are 
subject to multiple management constraints.  For example, the Pacific coast fishery off the 
Oregon and California coasts must meet management objectives for Klamath Fall chinook, 
Sacramento winter run chinook, and Oregon coast natural coho among others.  Once any of 
the conservation constraints is hit, fisheries are closed with the result that impacts to most 
of the affected stocks are below the conservation limits, thus providing a qualitative buffer 
for the uncertainty of impacts.  Meanwhile, efforts to improve the models used to assess 
impacts and the parameters used in the models continue. 
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4.4 Columbia River Basin 

4.4.1 Effects on the Biological Environment 
This section presents an assessment of the biological effects for the 
proposed alternatives.  Effects under Alternative 2—Live Capture, 
Selective, and Terminal Fisheries and Alternative 3—No Incidental Take 
are described in relation to Alternative 1—No Action.  Two options under 
Alternative 2 are assessed.  Option A represents a less restrictive approach 
that attempts to maximize socioeconomic benefits while meeting or 
exceeding present conservation objectives.  Option B represents a 
biologically restrictive approach that attempts to maximize escapement of 
wild salmon stocks.  Biological effects are described for listed and unlisted 
salmon and steelhead ESUs, mammals, birds, and lower trophic level 
species. 

4.4.1.1 Analytic Approach and Assumptions 

Analytic Steps 
Alternative 1 for the Columbia River basin comprises the suite of 
management measures used during the baselines analyzed (1988 to 1993 
and 1994 to 1997), including species-directed fisheries, time and area 
closures, gear regulations, and mark-selective sport fisheries for steelhead.  
Under Alternative 1 mortality on naturally spawning salmonids occurs from 
harvest.  Alternative 2 proposes mass-marking of hatchery salmon and 
steelhead stocks and use of live capture gear in fisheries so that unmarked 

adult fish can be released with low incidental mortality.  Under one option, selective 
fisheries are coupled with terminal area fisheries to more fully utilize harvestable surpluses.  
Management measures used under Alternative 1 are also incorporated under Alternative 2 
as necessary.  Under Alternative 2 mortality occurs as a result of catch-and-release.  Under 
Option A, selective fisheries are implemented in mixed stock areas, which are coupled with 
terminal area fisheries that seek to utilize the available surpluses in areas where the impact 
to listed fish is exceptionally low.  Encounter rates are assumed to be the same as under 
Alternative 1 with all unmarked fish released.  Catches in mixed stock areas are, therefore, 
reduced with additional wild fish accruing to escapement.  Fish in excess of escapement 
goals for hatchery and healthy wild populations are assumed to be caught in terminal 
fisheries.  Although Tribal participation in selective fisheries is discretionary, the analysis 
assumes that the Tribes will also implement selective fishing methods.  Option B is more 
restrictive and considers only the use of selective fisheries in mixed stock areas. 

Under Alternative 3, no incidental take of listed fish would be authorized.  As a result, all 
fisheries that may affect listed fish would be closed.  Although the no take requirement may 
still allow for some limited harvest opportunity in some terminal areas, for purposes of this 
analysis, NMFS assumed that all fisheries in the Columbia River Basin would be closed.   
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The analysis of short-term effects on salmon and steelhead was conducted as follows: 

1. A retrospective analysis incorporating run sizes from two baselines—1988 to 1993 
(Baseline 1) and 1994 to 1997 (Baseline 2)—was used. 

2. The proportion of hatchery and naturally produced fish for the major salmon and 
steelhead runs was estimated and all hatchery fish were assumed to be marked.8,9  
Values used to estimate runs and harvests of hatchery and natural salmon and steelhead 
are shown in Table 4.4-1. 

3. It was assumed that the total encounter of fish by “selective” gear would be the same as 
traditional (status quo) gear, even though the effort (fishing days) required to encounter 
the same number of fish might be different when selective fishing gears are employed.  

4. Selective gears were not specified but were assumed to be restricted to those having an 
incidental mortality rate of 10 percent or less for salmon and steelhead.  

5. Because retention of hatchery fish and release of naturally produced fish in Zones 1 
through 5 (lower river) would cause the proportion of wild fish (compared to hatchery 
fish) entering Zone 6 (upper river) to increase, adjustments in the composition of stocks 
entering Zone 6 were made accordingly.  For example, selective fishing for upriver 
bright fall hatchery chinook in Zones 1 through 5 during 1988 to 1993 would have led 
to a 3 percent decrease in the percentage of hatchery fish entering Zone 6.  Incidental 
mortality of naturally produced upriver fall chinook from fishing in Zones 1 through 5 
were included in this adjustment. 

6. An additional terminal harvest opportunity was considered under Alternative 2, Option 
A, for several stocks, including Upriver Fall chinook, Lower Columbia River coho, 
Upriver Summer steelhead, and Upper Columbia River sockeye.  The average expected 
escapements were calculated for each baseline after accounting for impacts associated 
with selective fisheries.  NMFS assumed that all fish in excess of the escapement goal 
would be harvested in terminal fisheries.  This approach, therefore, provides an upper 
estimate of the potential harvest benefits.  There are likely to be terminal area harvest 
opportunities for other stocks in some years, but, generally speaking, wild stock 
escapement goals for other stock groups were not met during the baselines considered.  
Additional terminal harvest opportunities were, therefore, not generally apparent. 

7. To estimate changes in spawning escapement, effects on key natural stocks from 
fishing were adjusted, where possible, to account for subsequent mortality associated 
with migration of the surviving fish past dams upstream of the fisheries.  For Snake 
River dams, reported mortality was used (ODFW and WDFW 1998).  A mortality rate 
of 3 percent per dam was assumed for fish returning to other areas (NMFS 1999b). 

  

                                                 
8 Stock composition was based on reported estimates, estimates generated through discussions with harvest managers (C. 
LeFleur, G. Norman, D. Rawding, WDFW, personal communication), or on the number of fish returning to hatcheries compared 
to the spawning grounds.  In the latter case, numbers of hatchery fish in the run included those hatchery fish returning to 
hatcheries plus those hatchery fish estimated or assumed to have strayed to the spawning grounds.  Hatchery fish straying to the 
spawning grounds were subtracted from the natural spawners estimate.   
9 This analysis assumes that all hatchery fish are visually marked.  Some hatcheries release salmon and steelhead that are 
important to the recovery of listed species, and it is likely that these fish would not be marked (or would be marked differently) 
so that fishermen would not retain these selected hatchery stocks.  This analysis did not attempt to incorporate these unmarked 
hatchery fish into the analysis, but they would have little effect on total harvests if they were removed. 
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Table 4.4-1. Percentages of salmon and steelhead runs in the Columbia River basin assumed to 
originate from hatcheries. 

Stock 
Percentage of Natural Spawners 

Originating from Hatcheries1/  
(%) Run Originating from 

Hatcheries  
Upriver Fall Chinook   

Upriver Bright 5  
Bonneville Pool Hatchery (natural 
run) 

50  

Mid-Columbia River Brights (natural 
component) 

Linear decrease from 80 percent in 
1988 to 25 percent in 1997 

 

Lower Columbia River Fall Chinook 
Natural 

 
5 

 

Hatchery (natural component) 70  
Upriver Spring Chinook  65 percent in mainstem, 95 

percent in terminal areas where 
harvest is currently allowed 

Lower River Spring Chinook  90 
Rogue River Bright (SAFE)  100 
Upriver Summer Chinook  40 
Coho  90 
Sockeye  <5 
Lower River Winter Steelhead  80 
Lower River Summer Steelhead  95 
Upriver Summer Steelhead  77/822 

Notes: 
When an estimate of hatchery fish in a run was not available, numbers of natural and hatchery escapements were used to estimate 

the ratio in the mixed stock harvests; however, some hatchery fish stray to the spawning grounds, therefore the natural spawner 
estimates were adjusted with estimates of hatchery strays.  For example, it was assumed that 5 percent of the Lower River 
Wild chinook run returning to the spawning grounds had originated from hatchery strays.  Note that some natural runs were 
started by hatchery strays and continue to be supplemented with hatchery strays (e.g., Bonneville Hatchery and Lower River 
Hatchery).  Reported annual values were used for upriver summer steelhead (A&B runs, ODFW and WDFW 1998).   

1/  Values used to adjust natural run size 
2/  Values are for Baselines 1 and 2, respectively. 
SAFE = selective 
Sources:  C. LeFleur, G. Norman, and D. Rawding, WDFW, personal communication. 

 

Management Objectives 
Biological management objectives used to constrain harvests or incidental take in the 
model included CRFMP escapement or harvest rate goals for Upriver Spring, Lower River 
Fall, Willamette spring, Upriver Summer, and Upriver Fall chinook stock groups; Summer 
and Winter steelhead; sockeye, coho; and chum.  Those objectives and their relationship to 
listed ESUs are shown in Table 3.5-2. 

Specification of Management Measures 
Fisheries were modeled using the management measures (season, gear type, etc.)  specified 
in Tables 2.2-3 and 2.2-4. 
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4.4.1.2 Fisheries and Harvests  

Alternative 1—No Action 
A total of 798,000 salmon and steelhead per year were harvested by all Columbia River 
basin fisheries for Baseline 1 (Table 4.4-2) and 259,000 were harvested for Baseline 2 
(Table 4.4-3).  For Baseline 1, coho comprised 41 percent of total harvest (weighted mean), 
followed by chinook salmon (32 percent) and steelhead (26 percent) (Table 4.4-2).  For 
Baseline, 2 steelhead comprised 45 percent of the harvest, followed by chinook (36 
percent) and coho (18 percent) (Table 4.4-2).  For Baseline 1, non-Tribal commercial 
fisheries below Bonneville Dam took 40 percent of the total harvest, followed by 
recreational fisheries (44 percent), Tribal commercial fisheries (13 percent), and Tribal 
ceremonial and subsistence fisheries (3 percent).  For Baseline 2, lower river commercial 
fisheries declined to 16 percent of previous levels because of smaller returns of coho and 
chinook and more restrictive regulations.  Anglers took 59 percent of the harvest, Tribal 
commercial fishermen took 18 percent, and ceremonial and subsistence fishermen took 
6 percent. 

Chinook harvests were dominated by lower river fall chinook and upper river fall chinook 
for both Baselines 1 and 2.  Few summer chinook, chum, sockeye, and upriver spring 
chinook were harvested because they were not targeted or they were targeted by small 
ceremonial and subsistence fisheries.  Average annual harvests by commercial, 
recreational, Tribal commercial, and Tribal ceremonial and subsistence fisheries for 
Baselines 1 and 2 are summarized in Figure 4.4-1 and detailed in Tables 4.4-2 and 4.4-3. 

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option A 
Alternative 2, Option A, considers the environmental consequences of implementing 
selective fisheries in mixed stock areas and terminal fisheries in areas where surplus fish 
remain available.  The analysis assumed that the number of fish encountered in the mixed 
stock fisheries would be the same as that during Alternative 1.  In most cases under 
Alternative 2, fishers would use different gear types that allowed for live release on non-
targeted fish.  If the new gears were less efficient than the gears used in Alternative 1, more 
effort would be required to encounter the same number of fish.   

Opportunities exist to harvest additional hatchery coho salmon in lower river sport and 
commercial fisheries by allowing increased fishing effort.  Fish from naturally produced 
upriver bright fall chinook released in Zones 1 through 6 could be harvested in the Hanford 
Reach, which is upstream of the Snake River confluence, the system of origin for the listed 
Snake River fall chinook runs.  Although upriver bright chinook do not physically 
deteriorate as quickly as tule chinook, the quality and value of chinook harvested in 
terminal areas would be diminished compared to those harvested in Zones 1 through 6.  A 
relatively large number of hatchery-produced upriver summer steelhead would escape 
fisheries under the effort levels assumed in Alternative 2, Option A.  Increasing the season 
length, fishing effort, or harvest efficiency would result in the harvest of many of these 
hatchery steelhead.  Substantial increases in efficiency for sport fisheries are unlikely, but 
some commercial and ceremonial and subsistence gear types used with mark-selective 
fisheries may be more efficient than the traditional gillnets. 
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Table 4.4-2. Summary of Columbia River fishery harvests under Alternatives 1 and 2 for Baseline 1.   

ESU or Run 
Zones 1-5 

Commercial 

Zones 1-6 and 
Tributary 

Sport 

Zone 6 and 
Tributary 

Tribal 
Commercial 

Zone 6 and 
Tributary  

Ceremonial and 
Subsistence 

Tribal 
Ceremonial and 

Subsistence Total 
Alternative 1 

Lower River Fall Chinook 61.60 18.10 0.50 0.00  80.20 
Upper River Fall Chinook 23.80 8.10 55.60 0.00  87.50 
Summer Chinook 0.00 < 0.10 0.00 0.13 0.00 0.13 
Lower River Spring 
Chinook 10.10 54.80 0.00  0.00 65.00 
Upper River Spring 
Chinook 1.70 12.70 < 0.10 6.20 5.00 25.60 
Coho 221.80 101.40 2.90 00  326.00 
Upriver Summer 
Steelhead 0.00 92.60 43.30 5.80 4.70 146.40 
Lower River Steelhead 0.00 57.70 0.180 0.00 0.00 57.90 
Sockeye 0.20 3.80 1.50 3.00  8.50 
Chum 1.00 0.00 0.00 0.00 0.00 1.00 
Total 320.10 349.30 104.00 15.10 9.80 798.20 

Alternative 2, Option A 
Lower River Fall Chinook 44.80 12.80 0.40 0.00 0.00 57.90 
Upper River Fall Chinook 11.00 15.10 100.00 0.00  126.10 
Summer Chinook 0.00 0.00 0.00 0.05 0.00 0.05 
Lower River Spring 
Chinook 9.10 49.30 0.00 0.00 0.00 58.50 
Upper River Spring 
Chinook 1.10 12.10 0.00 4.00 4.80 22.00 
Coho 273.30 124.90 3.50 0.00 0.00 401.80 
Upriver Summer 
Steelhead 0.00 103.40 38.60 5.20 4.10 151.30 
Lower River Steelhead 0.00 57.70 0.10 0.00 0.00 57.80 
Sockeye 0.00 8.70 3.40 6.80 0.00 19.00 
Chum 0.00 0.00 0.00 0.00 0.00 0.00 
Total 339.30 384.10 146.00 16.10 8.90 894.50 

Alternative 2, Option B 
Lower River Fall Chinook 44.80 12.80 0.40 0.00 0.00 57.90 
Upper River Fall Chinook 8.60 3.60 21.10 0.00  33.30 
Summer Chinook 0.00 0.00 0.00 0.05 0.00 0.05 
Lower River Spring 
Chinook 9.10 49.30 0.00 0.00 0.00 58.50 
Upper River Spring 
Chinook 1.10 12.10 0.00 4.00 4.80 22.00 
Coho 199.60 91.20 2.60 0.00  293.40 
Upriver Summer 
Steelhead 0.00 92.60 33.50 4.50 3.60 134.20 
Lower River Steelhead 0.00 57.70 0.10 0.00 0.00 57.80 
Sockeye 0.00 3.80 0.00 0.00 0.00 3.80 
Chum 0.00 0.00 0.00 0.00 0.00 0.00 
Total 263.20 323.20 57.70 8.60 8.40 661.10 

Notes:   
  Values are 1,000s of fish.   
  Some of the stock groups shown represent multiple ESUs or multiple sub-components of the total run, and these sub-components may have 

different harvest rates than that expressed for the entire stock group.  For example, A-Run steelhead have a lower harvest rate than B-Run 
steelhead and natural Willamette spring chinook have a much lower harvest rate than that shown for the lower river spring chinook stock group.  
Combining sub-components of larger stock groups was necessitated by the need to provide a tractable analysis of potential costs and benefits for 
the fishery alternatives considered in this FPEIS and because harvest data for many sub-components are not known, e.g., steelhead ESUs. 

Sources:  ODFW/WDFW 1998; Council 1999b; CRITFC 1999; Bosch 1998; TAC 1999 a, b; and J. Mauney, Nez Perce Tribe, personal 
communication. 
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Table 4.4-3. Summary of Columbia River fishery harvests under Alternatives 1 and 2 for Baseline 2.   

ESU or Run 
Zones 1-5 

Commercial 

Zones 1-6 and 
Tributary 

Sport 

Zone 6  and 
Tributary 

Tribal 
Commercial 

Zone 6 and 
Tributary 

Ceremonial and 
Subsistence 

Tribal 
Ceremonial and 

Subsistence Total 
Alternative 1 

Lower River Fall Chinook 5.60 7.60 0.20 0.00 0.00 13.30 
Upper River Fall Chinook 2.20 10.20 35.80 0.00  48.10 
Summer Chinook 0.00 < 0.10 0.00 0.35 0.00 0.35 
Lower River Spring 
Chinook 

1.20 19.90 0.00  0.24 21.20 

Upper River Spring 
Chinook 

0.125 4.40 < 0.10 3.20 2.50 10.20 

Coho 33.50 13.30 0.40 0.00  47.20 
Upriver Summer Steelhead 0.00 60.00 10.00 6.80 1.80 78.70 
Lower River Steelhead 0.00 38.40 0.06 0.00 0.00 38.50 
Sockeye 0.00 0.00 0.00 1.10  1.10 
Chum < 0.10 0.00 0.00 0.00 0.00 0.00 
Total 42.60 153.80 46.50 11.50 4.50 258.80 

Alternative 2, Option A 
Lower River Fall Chinook 4.20 5.50 0.10 0.00 0.00 9.90 
Upper River Fall Chinook 1.20 23.30 60.50 0.00  85.00 
Summer Chinook 0.00 0.00 0.00 0.14 0.00 0.14 
Lower River Spring 
Chinook 

1.00 17.90 0.00 0.00 0.21 19.10 

Upper River Spring 
Chinook 

0.10 4.20 0.00 2.10 2.40 8.80 

Coho 52.30 20.80 0.60 0.00  73.70 
Upriver Summer Steelhead 0.00 96.60 14.30 9.80 2.60 123.40 
Lower River Steelhead 0.00 38.40 0.10 0.00 0.00 38.50 
Sockeye 0.00 0.00 0.00 0.00 0.00 0.00 
Chum 0.00 0.00 0.00 0.00 0.00 0.00 
Total 58.80 206.80 75.60 12.00 5.20 358.40 

Alternative 2, Option B 
Lower River Fall Chinook 4.20 5.50 0.10 0.00 0.00 9.90 
Upper River Fall Chinook 0.90 10.10 13.90 0.00 0.00 24.90 
Summer Chinook 0.00 0.00 0.00 0.14 0.00 0.14 
Lower River Spring 
Chinook 

1.00 17.90 0.00 0.00 0.21 19.10 

Upper River Spring 
Chinook 

0.10 4.20 0.00 2.10 2.40 8.80 

Coho 30.20 12.00 0.40 0.00 0.00 42.50 
Upriver Summer Steelhead 0.00 60.00 8.20 5.60 1.50 75.30 
Lower River Steelhead 0.00 38.40 0.10 0.00 0.00 38.50 
Sockeye 0.00 0.00 0.00 0.00 0.00 0.00 
Chum 0.00 0.00 0.00 0.00 0.00 0.00 
Total 36.40 148.10 22.70 7.90 4.10 219.10 
Notes:   
  Values are 1,000s of fish. 

  Some of the stock groups shown represent multiple ESUs or multiple sub-components of the total run, and these sub-components 
may have different harvest rates than that expressed for the entire stock group.  For example, A-Run steelhead have a lower 
harvest rate than B-Run steelhead and natural Willamette spring chinook have a much lower harvest rate than that shown for 
the lower river spring chinook stock group.  Combining sub-components of larger stock groups was necessitated by the need to 
provide a tractable analysis of potential costs and benefits for the fishery alternatives considered in this FPEIS and because 
harvest data for many sub-components are not known, e.g., steelhead ESUs. 

  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  The catch would be zero. 
Sources:  ODFW and WDFW 1998; Council 1999b; CRITFC 1999; Bosch 1998; TAC 1999 a, b; and J. Mauney, Nez Perce 

Tribe, personal communication. 
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Figure 4.4-1. Harvests of chinook, coho, and steelhead in Columbia River basin fisheries under 
Alternative 1 (observed) and Alternative 2.  
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Generally, the total catch of salmon and steelhead would be higher under Alternative 2, 
Option A.  The total expected catch under Baselines 1 and 2 would be 895,000 and 
358,000, respectively, compared to 798,000 and 259,000 under Alternative 1 (Tables 4.4.2 
and 4.4.3).  The distribution of catch among species would not change substantially 
compared to Alternative 1.  Under Baseline 1, coho would comprise 45 percent of the catch 
followed by chinook (30 percent) and steelhead (26 percent).  Under Baseline 2, steelhead 
would comprise 45 percent of the harvest, followed by chinook (34 percent) and coho 
(21 percent).  However, the distribution of catch between stocks would change depending 
on whether there was terminal harvest opportunity to make up for the harvest reductions 
that would occur in the selective, mixed stock fisheries.   

The analysis assumes that the encounter rate of fish in the mixed stock fisheries under 
Alternative 2 would be the same as that under Alternative 1.  However, since unmarked fish 
would be released, catch would be reduced in proportion to the relative abundance of 
hatchery and wild fish.  For example, 90 percent of lower river spring chinook is assumed 
to be hatchery fish (Table 4.4.1).  Under Alternative 1, Baseline 1, the catch of lower river 
spring chinook is 65,000.  Under Alternative 2, Baseline 1, the catch is reduced by 
10 percent to 58,500 (Table 4.4.2) because unmarked fish are now being released in the 
selective fisheries and because there was presumably no additional opportunity for terminal 
area fisheries for these stocks given the baseline conditions considered.  

For some stocks, catch would increase under Alternative 2 because of the additional 
terminal fishing opportunity.  Given the assumed management objectives and baselines 
considered, terminal harvest opportunities were apparent for upriver fall chinook, Lower 
Columbia River coho, upriver summer steelhead, and at least in Baseline 1, upper 
Columbia River sockeye.  As an example, the harvest of coho would increase from 326,000 
under Alternative 1, Baseline 1, to 402,000 under Alternative 2, and from 47,000 under 
Alternative 1, Baseline 2, to 74,000 under Alternative 2 (Tables 4.4.2 and 4.4.3).  For 
upriver fall chinook, the harvest would increase from 87,500 under Alternative 1, 
Baseline 1, to 126,000 under Baseline 2, and from 48,000 under Alternative 1, Baseline 2, 
to 85,000 under Alternative 2 (Tables 4.4.2 and 4.4.3).  Table 4.4.4 summarizes the 
maximum additional harvest gain that could be realized for stocks that are accessed through 
additional terminal fisheries.  For example, under Alternative 2, Baseline 1, Option A 
would provide a net gain in harvest of up to 76,000 coho compared to Alternative 1. This 
analysis assumes that all fish that exceed the escapement goal can be harvested in terminal 
fisheries.  Although terminal fisheries are conceptually appealing, there are likely to be 
practical considerations that limit the ability to access all of the available surplus that will 
be specific to each fishery.  If surplus fish cannot be fully accessed in the terminal fisheries, 
the gains in harvest will be lower than those shown in Table 4.4.4.  

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option B 
Under Alternative 2, Option B, which assumes total harvest would remain the same as 
Under Alternative 1, harvests of all stocks would decrease in approximate proportion to the 
percentage of unmarked fish released.  The harvest of coho would have the smallest 
proportionate decrease (10 percent) because of their predominately hatchery origin.   
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Table 4.4-4. Estimated maximum additional harvests of hatchery salmon and “healthy” wild fall chinook 
and sockeye under Alternative 2, Option A. 

Baseline 

Selective 
Fishery 

Escapement 

Assumed 
Escapement 

Goal 

Surplus 
for 

Harvest 

Net 
Harvest 

Gain/Loss 
Natural 
Releases 

Incidental 
Mortalities 

Total 
Incidental 
Mortality 

Escapement 
Increase 

Bycatch 
Species 

 Target:  Upriver Hatchery Fall Chinook 
Baseline 1 38.7 30.0 8.7 8.7 12.2 1.2 6.6 0 steelhead 
Baseline 2 36.6 30.0 6.6 6.6 9.2 0.9 3.2 0 steelhead 
   (releases may be lower if move to terminal areas)   
          
 Target:  Upriver Natural Bright Fall Chinook above Snake River Confluence 
Baseline 1 127.5 43.5 84.0 29.8 0  included above 0 steelhead 
Baseline 2 97.0 43.5 53.5 30.3 0  included above 0 steelhead 
          
 Target:  Hatchery Coho Salmon (all fisheries) 
Baseline 1 146.4 38 108.4 75.8 12.0 1.2 4.5 28.1 chum, 

steelhead 
Baseline 2 69.2 38 31.2 26.5 3.5 0.3 0.8 3.9 chum, 

steelhead 
          
 Target:  Hatchery Upriver Summer Steelhead (A&B Runs) 
Baseline 1 67.1 50 17.1 4.9 3.8 0.4 1.5 9.8 chinook 
Baseline 2 98.0 50 48.0 44.7 8.7 0.9 1.2 2.0 chinook 
          
 Target:  Upper Columbia River Wild Sockeye above Snake River Confluence 
Baseline 1 80.1 65 15.1 10.5 0.0   (10.5) steelhead 
Baseline 2 23.8 65 0.0 (1.1) 0.0   1.1 steelhead 
          
 Totals 
Baseline 1   233.4 129.8      
Baseline 2   139.3 107.0      

Notes:   
  These values are approximations and they represent maximum potential harvests.  Actual harvests would depend on availability of fish to fishermen in 

specific locations and the ability of fishermen to harvest the surplus fish.  Net harvest gain/loss is the difference between total potential harvests under 
Alternative 2 and Alternative 1.  Escapement increase beyond the observed escapement is shown after subtracting cumulative estimated incidental 
fishing mortalities.  Additional harvests could lead to additional incidental mortalities of non-target species, which are not shown here.  These 
estimates of harvest are based on the calculated number of fish escaping beyond Zones 1 through 6 (after subtracting incidental mortality) minus the 
escapement goal.   

  The maximum potential harvests of hatchery fish were based on the difference between run sizes and hatchery escapement goals. 
  Values are 1,000s of fish.   
  Data sources:  ODFW and WDFW 1998; Council 1999b; CRITFC 1999; Bosch 1998; TAC 1999 a, b; J. Mauney, Nez Perce Tribe, personal 

communication. 

 

Harvest of upriver fall chinook and lower river chinook would decrease 62 percent and 
28 percent, respectively.  Upriver steelhead harvest would decrease approximately 
8 percent, and lower river steelhead harvest would remain the same.   

Because different fishery groups depend on different stocks to varying degrees, commercial, 
sport, and Tribal fishers would be affected differently under Alternative 2, Option B.  Tribal 
fishers who depend on upriver fall chinook and steelhead runs would experience more than a 
40 percent harvest decline under this alternative for Baselines 1 and 2.  Anglers and non-
Tribal commercial fishers would experience a 4 to 10 percent and a 15 to 22 percent decline 
in harvest, respectively, depending on the baseline. 

Sockeye salmon have not been targeted by commercial fisheries since 1988 but limited 
harvests (less than 5 percent for runs less than 50,000 fish) have been allowed each year in 
ceremonial and subsistence fisheries in Zone 6.  Implementation of Alternative 2, Option B 
for Baseline 1 would lead to harvest losses in non-Tribal and Tribal commercial fisheries 
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(Zones 1 through 6) of approximately 200 and 1,500 sockeye per year, respectively, 
compared to Alternative 1 (Tables 4.4-2 and 4.4-3).  Annual harvest losses in the Zone 6 
ceremonial and subsistence fishery would be 3,000 and 1,100 fish for Baselines 1 and 2, 
respectively. 

Chum salmon are presently captured as bycatch in lower river commercial fisheries.  
Releasing chum salmon taken with live capture gear would result in average annual 
mortality of less than 100 chum for Baseline 1 and fewer than 10 fish per year for 
Baseline 2. 

Alternative 3—Incidental Take 
Under Alternative 3, reductions in harvest would be equivalent to catches observed in 
Baselines 1 and 2 in the alternatives.  Escapements to hatcheries and natural production 
areas would increase.  The response of natural populations would depend on their current 
status and trends relative to harvest impact levels.  Absent harvest, the need for survival 
improvements in other life stages would diminish, but whether elimination of harvest 
would be sufficient to provide for recovery depends on the magnitude of impacts in other 
sectors.  For species already subject to low harvest rates, elimination of harvest would 
provide relatively little survival improvement.  There would be some additional harvest 
opportunity in terminal areas where listed fish are not present.   Production hatcheries 
would likely be closed since the fish are being produced primarily to provide fishing 
opportunities.  Hatcheries used for supplementing natural production for recovery purposes 
would continue to operate at least until their goals are met. 

4.4.1.3 Naturally Produced Salmonid Stocks 

Alternative 1—No Action 
Because Alternative 1 refers to effects observed from 1988 to 1993 (Baseline 1) and  
1994 to 1997 (Baseline 2), effects on naturally produced salmonid stocks are discussed in 
relation to Alternative 2, and are summarized in Tables 4.4-5 and 4.4-6. 

Alternative 2—Live Capture, Selective, and Terminal Fisheries 
The natural component of Columbia Basin chinook runs ranges from 0 to 60 percent.  
Under Alternative 1, naturally spawning fish are harvested in approximate proportion to the 
percentage of the run they comprise.  Under Alternative 2, for both Options A and B, mixed 
stock selective fisheries are implemented and analyzed using identical assumptions.  
Encounter rates are assumed to be the same as under Alternative 1 with all unmarked fish 
released.  Under Option A, additional terminal fisheries are implemented in some areas.  In 
the mixed stock selective fisheries, fishing mortality on the natural run components would 
be initially reduced by approximately 90 percent.  Effects on naturally produced salmonid 
stocks under Alternative 2, Options A and B for Baselines 1 and 2 are discussed below and 
are summarized in Tables 4.4-5 and 4.4-6.  

Lower River Fall Chinook 
Approximately 26 to 30 percent of the total lower river fall chinook run (all stocks) is 
believed to originate from natural spawning parents.   The Lewis River fall chinook stock is  
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Table 4.4-5. Comparison of harvest rates, incidental mortality rates, and changes in spawning escapement for 
key salmonid stocks in Columbia River basin fisheries under Alternatives 1, 2, and 3 for Baseline 1. 

ESU or Run Status 

Alternative 1 
Harvest Rate 

(%) 

Alternative 2 
Incidental 

Mortality Rate 
(%) 

Increased 
Spawning 

Escapement  
(Alt. 1 & 2) 

Alternative 3 
Incidental 
Mortality 
Rate (%) 

Increased 
Spawning 

Escapement 
(Alt. 3) 

Lewis River Fall chinook 
(part of Lower Columbia River chinook 
ESU) 

Threatened 38 4 55 percent 
(8,300) 

0 61 percent 
(9,200) 

Snake River Fall chinook  Threatened 29 3 40 percent 
(245) 

0 45 percent 
(273) 

Snake River Summer chinook 
(part of Snake River Spring/Summer 
ESU) 

Threatened 2 0. 2 1.4 percent 
(36) 

0 1 percent 
(40) 

Snake River Spring chinook (part of 
Snake River Spring/Summer ESU) 

Threatened 7 1 
 

8 percent 
(418) 

0 
 

8 percent 
(464) 

Lower Columbia River Spring chinook 
(includes Upper Willamette River ESU) 

Threatened 52 5 
 

99 percent 
(5,800) 

0 
 

106 percent 
(6,500) 

Upriver Summer Steelhead 
(includes stocks from three steelhead 
ESUs) 

Threatened/ 
Endangered 

19 2 
 

21 percent 
(10,200) 

0 
 

23 percent 
(11,300) 

Lower Columbia River Steelhead Threatened 6 6 No Change 0 123 
(9,000) 

Snake River Sockeye Endangered 7 1 2 percent 
(1) 

0 2 percent 
(1) 

Columbia River Chum Threatened 29 3 36 percent 
(900) 

0 40 percent 
(1,000) 

 
Table 4.4-6. Comparison of harvest rates, incidental mortality rates, and changes in spawning escapement for key 

salmonid stocks in Columbia River basin fisheries under Alternatives 1, 2, and 3 for Baseline 2. 

ESU or Run Status 

Alternative 1 
Harvest Rate 

(%) 

Alternative 2 
Incidental 

Mortality Rate 
(%) 

Increased 
Spawning 

Escapement1/  
(Alt. 1 & 2) 

Alternative 3 
Incidental 
Mortality 
Rate (%) 

Increased 
Spawning 

Escapement
(Alt. 3) 

Lewis River Fall chinook 
(part of Lower Columbia River chinook 
ESU) 

Threatened 12 < 2 13 percent 
(1,600) 

0 14 percent 
(1,700) 

Snake River Fall chinook  Threatened 21 2 29 percent 
(158) 

0 32 percent 
(176) 

Snake River Summer chinook 
(part of Snake River Spring/Summer 
ESU) 

Threatened 2 0.2 2 percent 
(36) 

0 2 percent 
(40) 

Snake River Spring chinook (part of 
Snake River Spring/Summer ESU) 

Threatened 6 1 7 percent 
(88) 

0 
 

7 percent 
(89) 

Lower Columbia River Spring chinook 
(includes Upper Willamette River ESU) 

Threatened 43 4 69 percent 
(1,900) 

0 
 

75 percent 
(2,100) 

Upriver Summer Steelhead 
(includes stocks from three steelhead 
ESUs) 

Endangered 10 1 10 percent 
(2,800) 

0 
 

11 percent 
(3,100) 

Lower Columbia River Steelhead Threatened 6 6 No Change 0 121 
(6,000) 

Snake River Sockeye Endangered 0 0 No Change 0 No Change 

Columbia River Chum Threatened 5 0.3 2 percent 0 3 percent 
(<100) 

1/ Adjusted for dam mortality. 
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the largest of the lower river fall chinook stocks and is used as an indicator stock.  Under 
Alternative 2, Option B, approximately 9,200 and 1,700 unmarked fish per year would be 
released for Baselines 1 and 2, respectively.  Escapements of wild fish to the Lewis River 
would increase by 8,300 and 1,600 for the respective baselines (Tables 4.4.5 and 4.4.6).  
Under the No Action Alternative, this stock has routinely met its escapement goal in recent 
years, often by a large margin. 

Lower River Spring Chinook 
Approximately 10 percent of lower river spring chinook (Lower River and Willamette 
River ESUs combined) are thought to spawn naturally (Table 4.4-1).  Under Alternative 2, 
Option B, approximately 6,500 and 2,100 unmarked fish per year would be released for 
Baselines 1 and 2, respectively.   Escapements of wild fish would increase by 5,800 and 
1,900 for Baselines 1 and 2, respectively (Table 4.4.5 and 4.4.6). 

Upriver Fall Chinook 
Approximately 58 percent of fall chinook above Bonneville dam is of naturally spawning 
origin.  Under Alternative 2, Option B, for Baseline 1, approximately 15,200, 4,500, and 
34,000 unmarked fall chinook would be released in the non-Tribal commercial, non-Tribal 
recreational, and Tribal commercial fisheries, respectively.  For Baseline 2, the number of 
upriver chinook released in Zones 1 through 6 would be approximately 1,200, 100, and 
21,900 fish annually for non-Tribal commercial, non-Tribal recreational, and Tribal 
commercial fisheries, respectively (Tables 4.4.2 and 4.4.3).  Resulting changes in releases 
will depend on how additional terminal fisheries are managed.  Option A assumes that 
terminal fisheries will be implemented that target upriver fall chinook in the Hanford Reach 
area.  Under the No Action Alternative, this stock has routinely met and often exceeded its 
escapement goal by a wide margin. 

Upriver Summer Chinook 
Approximately 60 percent of summer run chinook is thought to spawn in the wild.  No 
fisheries in Zones 1 through 6 targeted summer run chinook for 1988 to 1997, and fewer 
than 350 fish per year were incidentally harvested in ceremonial and subsistence fisheries 
in Zone 6, with less than 100 fish taken annually, primarily in sport fisheries (Tables 4.4-2 
and 4.4-3).  Alternative 2 would reduce the average annual incidental ceremonial and 
subsistence mortalities to 50 fish for Baseline 1 and 140 fish for Baseline 2.  Some of the 
released fish would augment escapement after accounting for release mortality and 
subsequent passage mortality through the dams.  

Upriver Spring Chinook 
Approximately 35 percent of the upriver spring chinook run is thought to be naturally 
spawning with as high as 95 percent in terminal areas.  Upriver spring chinook are targeted 
primarily by Tribal ceremonial and subsistence fisheries in the mainstem and tributaries 
and by anglers in tributaries, although some were harvested in lower river commercial 
fisheries during the late 1980s.   

Under Alternative 2, Option B there would be 3,600 and 1,500 naturally spawning fish 
released annually for the respective baselines.  Ceremonial and subsistence fisheries in the 
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mainstem would have released the greatest number of unmarked spring chinook (2,200 per 
year from 1988 to 1997).10   

Upriver Summer Steelhead 
Under Alternative 1, approximately 146,400 upriver summer steelhead would be harvested 
annually for Baseline 1 and 78,700 for Baseline 2.  Approximately 22 percent of upriver 
summer steelhead (A and B runs combined) is estimated to be natural spawning (ODFW 
and WDFW 1998). 

Recreational fishermen have been required to release unmarked steelhead under status quo 
management; therefore, there would be no difference between effects to recreational 
fisheries under Alternative 1 and Alternative 2, Option B.  Commercial Tribal and 
mainstem ceremonial and subsistence fishermen (combined) would release 12,200 and 
3,400 wild steelhead annually for Baselines 1 and 2, respectively.  A significant portion of 
these would accrue to escapement (Tables 4.4.5 and 4.4.6). 

Lower River Steelhead (Summer and Winter) 
Under Alternative 1, the annual harvest of lower river steelhead would be approximately 
57,900 for Baseline 1 and 38,500 for Baseline 2.  Approximately 20 percent of Lower 
Columbia winter steelhead and 5 percent of Lower Columbia summer steelhead are thought 
to be of naturally spawning origin.   

Nearly all harvests of lower river steelhead are made by recreational fishermen but a few 
are taken in Tribal commercial fisheries.  Because recreational fishermen currently release 
all unmarked steelhead, harvests would remain unchanged under Alternative 2.  The small 
harvests of lower river steelhead by Tribal commercial fishermen would be reduced by 
approximately 30 fish or less per year. 

Coho Salmon 
Under Alternative 1, the annual coho harvest would be 326,000 for Baseline 1 and 47,200 
for Baseline 2.  Approximately 10 percent of the coho salmon run is believed to originate 
from wild spawning parents, although in 1998 the estimated percentage of coho originating 
from hatcheries was much higher (Ruggerone 1999).  For Baselines 1 and 2, approximately 
32,600 and 4,700 unmarked naturally produced coho per year would be released, 
respectively.   

Sockeye Salmon 
An estimated one additional endangered sockeye salmon would migrate past Lower Granite 
Dam, representing a 2 percent increase per year.  For Baseline 2, the potential increase 
would be less than 2 percent because total encounters of these listed salmon would decline 
considerably under status quo management (Alternative 1).  

                                                 
10 These values may overestimate the numbers of spring chinook that would be released because some unmarked wild chinook 

might be retained in tributaries such as the Yakima River where the Yakama Nation has implemented a restoration program for 
spring chinook.  Yakima River spring chinook are not listed under ESA.  However, in some areas, such as the Snake River 
basin, harvests of some hatchery fish would not be allowed because they are important to the recovery of the listed species.  
These protected hatchery fish would likely remain unmarked. 
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Chum Salmon 
Alternative 2 would allow all threatened chum salmon to be live-released and would lead to 
an escapement increase of up to 36 percent annually for Baseline 1 and 2 percent for 
Baseline 2.  

Alternative 3—No Incidental Take 
Cessation of salmon and steelhead fisheries in the Columbia River basin would allow the 
largest escapement of naturally spawning fish to occur.  The net gain in spawning 
escapement under Alternative 3 for selected stocks is shown in Tables 4.4-5 and 4.4-6.  
Increased in natural escapement resulting from reduced harvest under Alternative 3 would 
generally not, by itself, lead to recovery unless other factors causing decline were also 
addressed.  Other possible effects on the biota under this alternative are discussed below.  
This alternative would have the most drastic effect on the human environment; these are 
discussed in the next section. 

4.4.1.4 Listed ESUs 
Under Alternatives 2 and 3 more salmon and steelhead would reach the spawning grounds 
than they would under Alternative 1.  Increases in escapement would be proportional to the 
reductions in harvest rate.  The additional number of adults produced by these spawners is 
difficult to determine because of the variety of factors that control salmon and steelhead 
populations, especially when population levels are very low. (For a discussion of the 
Factors of Decline that affect the abundance of salmon stocks see Section 4.5.1, under 
Cumulative Effects.)  The general role increased escapement can play in the recovery of 
most ESUs is known and, for several Columbia River chinook and steelhead ESUs 
(discussed below), quantitative assessments have been attempted (NMFS 2000b).  These 
assessments indicate that, for some stocks, harvest reductions from historic levels or 
moratoria in and of themselves could be sufficient to reverse declining population trends (at 
least in the short to medium-term) and achieve self-sustaining levels.  For other populations 
even complete harvest moratoria cannot achieve this end; however, for all populations, 
sustained recovery depends on setting appropriate limits on harvest but also requires 
substantive remedies related to the other factors for decline.  The recent “All-H” paper (“H” 
refers to harvest, habitat, hatcheries, and hydropower), known formally as the Basin-wide 
Salmon Recovery Strategy, provides a conceptual recovery plan for Columbia River basin 
salmon and steelhead ESUs.  The All-H paper integrates the requirements of the biological 
opinion related to the Federal Columbia River Power System (FCRPS) and adds far-
reaching measures related to harvest, habitat, and hatchery operations. 

Chinook Salmon  

Lower Columbia River ESU 
Inriver harvest rates averaged 38 percent for Baseline 1 and 12 percent for Baseline 2 under 
Alternative 1.  Under Alternative 2, Option B incidental mortality rates would be between 1 
and 4 percent.  Under Alternative 3, harvest would be reduced to zero.   
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Upper Willamette River ESU 
The Columbia River harvest rate for this ESU averaged 52 percent for Baseline 1 and 
43 percent for Baseline 2 under Alternative 1.  Under Alternative 2, the incidental mortality 
rate on wild stocks for inriver fisheries would decrease to less than 5 percent. Under 
Alternative 3, harvest would be reduced to zero. 

Upper Columbia River Spring-run ESU 
NMFS estimated the total harvest rate on this ESU at 9 percent in the 1980s and early 
1990s with nearly all effects occurring inriver.  The inriver harvest rate for this ESU was 
not modeled but, under Alternative 2, Option B it would likely be up to 1 percent. Under 
Alternative 3, harvest would be reduced to zero.  An analysis of risk factors indicates that 
the declining trend of stocks in this ESU is only moderately responsive to changes in 
harvest effect and the stock will continue to decline at a 0 percent harvest rate unless other 
factors of decline are addressed (NMFS 2000). 

Snake River Fall-run ESU 
The loss of spawning and rearing habitat and the degradation of migration habitat are the 
primary reasons why this ESU was listed.  Reducing fishery effects from historic levels can 
play a significant role in preventing further decline (NMFS 1995).  Proposed de-listing 
criteria require 1) remedying environmental and other factors that have reduced the 
population to levels that are in danger of extinction and 2) the 8-year geometric mean of 
naturally spawning adults be 2,500 in the mainstem Snake River.  Harvest reductions have 
been made in both ocean and inriver fisheries.  The inriver harvest rate for naturally 
spawning chinook in this ESU was approximately 45 percent before listing (1988 to 1993), 
decreasing to 24 percent from 1994 to 1997.  Under Alternative 2 the inriver harvest rate 
would be reduced to 2 to 4 percent. Under Alternative 3, harvest would be reduced to zero. 

Snake River Spring/Summer-run ESU 
The primary fishery effects on this run are from Tribal ceremonial and subsistence fisheries 
in the Columbia River, but harvest rates are extremely low (NMFS estimates total harvest 
rate at 6 percent [NMFS 2000b]).  Under Alternative 2, fishery effects on wild fish from 
this ESU would be reduced to less than 1 percent.  Under Alternative 3, harvest would be 
reduced to zero. Reductions in fishery effects can contribute to recovery but runs are 
predicted to decline even at zero percent exploitation unless other factors of decline are 
addressed (NMFS 2000b). 

Steelhead  

Lower Columbia River ESU 
Recreational fisheries in the lower Columbia River and tributaries account for nearly all 
known fishing effects on this ESU.  The estimated incidental mortality rate on the wild 
component of this run was approximately 6 percent for both Baselines 1 and 2.  Because 
the fishery is currently managed as a mark-selective fishery, there would be no change 
under Alternative 2. Under Alternative 3, harvest would be reduced to zero.  NMFS has 
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estimated that a harvest rate of 10 percent or less is necessary for natural runs to be self 
sustaining (NMFS 2000b). 

Upper Columbia River and Snake River ESUs 
The combined harvest and incidental mortality rate on this ESU would be 19 percent for 
Baseline 1 and 10 percent for Baseline 2.  Under Alternative 2 an incidental mortality rate 
of 1 to 2 percent would occur. Under Alternative 3, harvest would be reduced to zero. 

Middle Columbia River ESU 
The harvest rate on this ESU was not differentiated in the model but the relative change in 
mortality rate would be similar to that for the Upper Columbia River ESU.  NMFS has 
estimated that under current habitat conditions, this ESU cannot achieve population 
equilibrium (even with a 0 percent harvest rate) unless other factors of decline are 
addressed. 

Sockeye 

Snake River Sockeye ESU   
The combined harvest and incidental mortality rate on Snake River sockeye was 7 percent 
for Baseline 1 and zero percent for Baseline 2 under Alternative 1.  Although there was 
some catch of sockeye in mainstem fisheries during the baseline years, the catches were 
presumably from the unlisted stocks returning to the upper Columbia River.  The 
abundance of listed sockeye from the Snake River has been so low in recent years that the 
estimated catch in most years is zero.  Under Alternative 2, the incidental mortality rate 
would be reduced 1 percent or less.  Under Alternative 3, harvest would be reduced to zero. 

Columbia River Chum ESU 
The combined harvest rate and incidental mortality rate on Columbia Rive chum was 29 
percent for Baseline 1 and 5 percent for Baseline 2 under Alternative 1.  Under 
Alternative 2, the incidental mortality rates would have been 3 percent and less than 
1 percent under the respective baselines.  Under Alternative 3, there would be zero harvest. 

4.4.1.5 Other Salmon Stocks 
The key naturally spawning stock supporting fisheries in the Columbia River basin is 
upriver bright fall chinook, which spawn primarily in the Hanford Reach, upstream of 
Zone 6.  This run declined from approximately 147,000 fish per year from 1988 to 1993 
(Baseline 1) to 107,000 fish from 1994 to 1997 (Baseline 2).  The corresponding harvest 
declined from 76,700 to 20,700 fish in response to the reduced run size but also because of 
greater constraints in the mainstem fisheries to reduce bycatch of wild steelhead, Snake 
River fall chinook, and lower river fall chinook.  In spite of the reduced run size in recent 
years, the average annual spawning escapement of upriver bright fall chinook increased 
from approximately 60,000 fish annually to 64,000 fish.  The spawning escapement goal 
has been met in all years. 
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Curtailment of fishing would lead to an estimated 48 percent increase in escapement 
beyond fisheries for Baseline 1 and a 27 percent increase for Baseline 2.  The effect of 
these greater escapements on this stock is difficult to assess.  The greater escapements may 
not increase future production if the current escapement level is near that which maximizes 
sustained harvest or production.  Depending on the characteristics of the spawner-recruit 
curve, it is possible that exceptionally large escapements could lead to somewhat reduced 
future returns.  Evaluation of the recruitment curve for the Columbia upriver bright 
component of this run is currently underway by the WDFW through sponsorship by the 
Chinook Technical Committee, Pacific Salmon Commission (J. Clark, ADF&G, personal 
communication). 

4.4.1.6 Listed and Unlisted Mammalian Species 

Alternative 1—No Action 
Fishing activities may directly affect marine mammals through mortality caused by 
entanglement with fishing gear.  Long-term effects include competition with fisheries for 
adult salmon and steelhead and harassment of marine mammals by fishermen who view 
harbor seals and California sea lions as competitors.  Harbor seals and California sea lions 
primarily inhabit the Lower Columbia River (Zones 1 and 2) but California sea lions also 
frequent Willamette Falls where spring chinook and steelhead are especially vulnerable.  
Most seals and sea lions are present from late fall through early spring (NMFS 1997c) 
when they may be incidentally captured by commercial drift gillnets.  During fall and 
winter 1991-1992, up to 233 harbor seals and 28 California sea lions were killed annually 
by gillnet fisheries (Brown and Jeffries 1993, Barlow et al. 1995).  Incidental mortality of 
harbor seals and California sea lions has declined in recent years because of fishery 
reductions in the winter season designed to reduce impacts to listed salmon from the Snake 
River (60 FR 67063, December 28, 1995).  The lower Columbia River gillnet fishery was 
designated as a Tier 2 – Category III fishery under amendments to the Marine Mammal 
Protection Act because the estimated annual mortality of harbor seals was less than 1% of 
the Potential Biological Removal level (PBR). Harbor seals and California sea lions 
consume numerous salmon and steelhead, and the increasing abundance of pinnipeds in 
recent years has raised concern for listed salmon and steelhead stocks (NMFS 1997c).  
Pinnipeds also attack fish that have been captured by nets or hook-and-line; thus fishermen, 
in turn, may attempt to harass seals and sea lions.  Although data on these interactions are 
limited, the long-term effect of harassment is presumably minimal since populations of sea 
lions and harbor seals continue to increase. 

Salmon carcasses and juvenile salmon are food sources for river otters, weasels, mink and 
other carnivores inhabiting riparian areas; however, the importance of salmon to these 
animals is largely unknown.  These animals utilize a variety of prey species, including 
salmon when available.  Removal of naturally produced salmon by fisheries, in addition to 
the low run sizes of most natural stocks, may have a moderate to small effect on mammal 
populations in localized areas, but little effect over a broad region. 

The Steller sea lion is the only listed marine mammal that potentially interacts with 
fisheries inside the Columbia River.  Interactions between gillnet fisheries and marine 
mammals were investigated during 1991-1992.  Although several hundred Steller sea lions 
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hauled out at the Columbia River south jetty, few did so in the lower river, and none were 
observed interacting with gillnet fishing, nor taken in fishing operations (Brown and 
Jeffries 1993).  

Alternative 2—Live Capture, Selective, and Terminal Fisheries 
Effects caused by entanglement were judged to be negligible with fishing methods used 
Under Alternative 1.  Effects are likely to be less with gear types used in the mark-selective 
fishery because tangle nets are retrieved more frequently and because there is less chance of 
entanglement or other damage with beach seines, traps, weirs, etc.  Increased escapement of 
natural salmon runs under Alternative 2 would theoretically provide more food for 
mammalian predators or scavengers. 

Alternative 3—No Incidental Take 
Effects caused by entanglement were judged to be negligible with fishing methods used 
under Alternative 1.  Increased escapement of natural salmon runs under Alternative 3 
would theoretically provide more food for mammalian predators or scavengers. 

4.4.1.7 Listed and Unlisted Avian Species 

Alternative 1—No Action 
Short-term effects of fishing activities on avian species occur through entanglement with 
fishing gear.  Long-term effects include alteration of food web dynamics due to fishing 
removals and competition with fisheries for prey.  Entanglement and mortality of birds in 
the winter gillnet fishery in the Lower Columbia River (Zones 1 and 2) were estimated 
from 1991 to 1993.  Approximately 0.4 percent of the drift sets contained dead birds 
(NMFS, unpublished data, Marine Mammal Observer Program) and approximately 45 birds 
were killed annually by the entire fleet fishing within Zones 1 and 2.  The common murre 
was most frequently entangled (40 percent of total birds observed), followed by puffins 
(20 percent), grebes (16 percent), cormorants (12 percent), surf scoter (8 percent), and 
unidentified (4 percent).  Although the murre population has declined during the past 
decade, the estimated incidental take of this species and other avian species is small 
compared to the total population; therefore, the effects on avian species is likely negligible.  

The study indicated that most threatened marbled murrelets inhabited waters near the 
Columbia River mouth where no gillnet fishing occurs; no marbled murrelets were 
entangled or killed by fishing activities (NMFS, unpublished data, Marine Mammal 
Observer Program).  It was determined that fisheries would not jeopardize the marbled 
murrelet, which is the only listed bird likely to be encountered in Lower Columbia River 
fisheries (J. Grettenberger, USFWS, personal communication).   

Long-term effects of fishing activities on birds is difficult to quantify but it is likely small.  
Aquatic birds do not feed on live adult salmon in channels where fishing is likely to occur; 
however, gulls and possibly other birds feed on salmon carcasses and occasionally may 
attack live salmon in small, shallow streams.  The maximum benefit to species that eat 
salmon carcasses or juvenile salmon would likely occur from spawning escapements that 
lead to maximum future returns of salmon and steelhead.  This level of spawning 
escapement is similar to the theoretical escapement level desired by fishery managers 
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because maximum sustained harvests theoretically occur at spawning levels slightly less 
than those that yield maximum adult returns (Ricker 1954).  Birds may be affected to the 
extent that spawning escapements deviate from escapements leading to maximum salmon 
returns; however, birds may also switch to other prey when salmon are not abundant. 

Alternative 2—Live Capture, Selective, and Terminal Fisheries and Alternative 3—
No Incidental Take 
Effects caused by entanglement were judged to be negligible with fishing methods used 
under Alternative 1.  Effects are likely to be less with the gear types used in the mark-
selective fishery because tangle nets are retrieved more frequently and because there is less 
chance of entanglement or other damage with beach seines, traps, weirs, etc.  Alternatives 2 
and 3 would theoretically lead to an increase in escapement of hatchery and naturally 
spawning salmon.  Higher escapement in natural-production areas would increase food 
available to birds that consume salmon carcasses and the progeny of the spawning salmon. 

4.4.1.8 Lower Trophic Level Species 

Alternative 1—No Action 
Long-term effects of fishing activity on lower trophic levels occur through the alteration of 
food web dynamics due to removal of adult salmon and steelhead returning to the spawning 
grounds.  Salmon carcasses in streams provide nutrients that enhance the production of 
periphyton and phytoplankton, which are in turn consumed by invertebrates.  Invertebrate 
and vertebrate species (e.g., river otters, gulls, bears, some fishes) feed directly on salmon 
carcasses.  The maximum benefit to species that utilize salmon carcasses would likely 
occur from spawning escapements that lead to maximum future returns of salmon and 
steelhead.  Invertebrate and vertebrate species may be affected to the extent that spawning 
escapements deviate from escapements leading to maximum salmon returns.  

Alternative 2—Live Capture, Selective, and Terminal Fisheries and Alternative 3—
No Incidental Take 
Invertebrate and vertebrate species may be affected to the extent that spawning 
escapements deviate from escapements leading to maximum salmon returns.  

4.4.2 Effects on the Human Environment 

4.4.2.1 Introduction 
This section presents an assessment of the economic and social effects for the proposed 
alternatives.  Economic effects, including social welfare and regional economic effects, are 
described separately for each of the alternatives, followed by a more general discussion of 
the implications of economic effects for the commercial and recreational fishing 
communities, the port communities, and surrounding counties.   

Economic effects are described for Baseline 1 (1988 to 1993) and for Baseline 2 (1994 to 
1997).  Potential social welfare effects associated with sport and commercial fishing for 
salmon are described, and regional economic effects, as represented by personal income 
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effects on the local economy, generated by these fisheries are identified.  These analyses are 
based on results of fishery modeling described in the previous section.  For the economic 
analysis, the two key outputs of the fishery model are harvest and angler effort.  Unlike the 
Southeast Alaska and Pacific Coast analyses, commercial harvests (and angler effort) 
associated with Alternative 1, No Action, are the same as those observed during the baselines.   

4.4.2.2 Analytical Methods 
Ideally, the economic analysis would evaluate differential effects of the management 
alternatives over time, including an assessment of the effects on stock rebuilding and the 
potential benefits of easing harvest restrictions associated with species listings.  This type 
of analysis also would consider the opportunity costs associated with using resources to 
harvest the available stocks, and all economic effects would be evaluated at the margin.  
Because of limited data and many factors other than harvest management affect stock re-
building, this type of dynamic analysis was not possible for this FPEIS.  Alternatively, this 
assessment focuses on potential effects on commercial and recreational fisheries associated 
with short-term changes in harvest practices.  Average conditions during periods of both 
higher and lower abundance (Baselines 1 and 2, respectively) are considered to capture 
some of the variability inherent in this type of “static” analysis.  Potential economic and 
social benefits associated with moving toward recovery over the long term are discussed in 
Section 4.5, Cumulative Effects.   

The discussions of economic effects associated with ocean sport fishing and commercial 
troll fishing for salmon under each alternative are separated into effects on the sum of net 
economic benefits produced by the national economy (i.e., social welfare effects) and 
effects on the distribution of net benefits among identifiable components of society.  When 
reviewing these effects it is important to note the following: 

1. Alternative 1—No Action:  Because Alternative 1 serves as the baseline for the 
alternatives analysis, economic effects are described but are not compared to other 
baseline conditions or alternatives.  Changes in economic effects from implementing 
Alternatives 2 or 3 compared to Alternative 1, are described in subsequent sections.  
Potential social welfare effects associated with sport fishing for salmon and 
commercial drift net fishing for salmon are described.  In addition, regional economic 
effects, as represented by personal income effects on the local economy, generated by 
sport and commercial fisheries are identified.  These analyses are based on results of 
fishery modeling efforts, which are described in Appendix E and summarized below.  
Details of the methodology for estimating the economic effects are described in 
Appendix D. 

2. Alternative 2—Live Capture, Selective, and Terminal Fisheries:  Under Alternative 
2, two options are evaluated.  Option A allows for harvesting of these surpluses in 
areas where the abundance of listed species is exceptionally low.  Option B is a more 
restrictive approach to implementing mark-selective fisheries in which surpluses of 
naturally spawning (unmarked) fish cannot be harvested.  Effects under Alternative 2, 
compared to Alternative 1, are described for Baselines 1 and 2.  Details of the 
methodology for estimating the economic effects are described in Appendix D. 

3. One kind of distributional effect is estimated by a regional economic analysis.  This 
approach is used to estimate the expected changes in economic activity within a 



Chapter 4 
Environmental Consequences 

 

Pacific Salmon Fisheries Management FPEIS Columbia River Basin  4-103 

specific geographic region resulting from the adoption of specific alternatives.  The 
region is specified to cover the area where changes are expected to be concentrated.  
From the society-as-a-whole perspective, partially offsetting changes occurs outside 
the specified region, but they are not included in this analysis.  

For the purposes of this analysis the economic parameter used to evaluate the social welfare 
effects of changes in ocean sport fishing for salmon is angler benefits (i.e., net WTP for 
ocean salmon fishing).  For commercial troll fishing for salmon the parameter used to 
evaluate social welfare effects is the net income (profit) to commercial troll fishers 
associated with changes in the ex-vessel value of the salmon harvested, including chinook, 
coho, sockeye, chum, and pink salmon.  This net income approximates producer surplus 
and nets out operating costs, which are measured by the opportunity costs of resources 
being diverted into the fish production process.  As discussed in Appendix D, changes in 
the commercial harvest of salmon are also expected to have consumer surplus effects but 
these effects could not be reliably quantified for this analysis.  The parameters used to 
measure distributional effects from changes in ocean sport and troll fishing for salmon are 
the direct personal income contribution to the commercial fishing industry and to 
businesses that sell goods and services to sport anglers within specific boroughs, and 
changes in net income to businesses that are directly affected by angler activity.  

The analysis of economic effects in the Columbia River basin focused on changes in counties 
in Washington, Oregon, and Idaho that are adjacent to the Columbia River.  The details of the 
methodology employed to estimate economic effects within the Columbia River basin are 
described in Appendix D.  The following sections summarize this methodology. 

Social Welfare Effects 

Sport Fishing 
For each alternative estimates of angler days were developed for salmon and steelhead 
fishing by county of destination in Washington, Oregon, and Idaho.  For Alternative 1 and 
Alternative 2, Option B, the number of trips were derived using the observed average 
annual catch divided by the observed average annual catch-per-unit-of-effort during each 
baseline (1988 through 1993 and 1994 through 1997).  Under Alternative 2, Option A, the 
predicted sport catch of hatchery fish was divided by the observed catch-per-unit-of-effort 
during each baseline to estimate effort (angler days).  Angler days were developed for 
seven counties and one four-county region in Washington, five counties and one three-
county region in Oregon, and three counties and one three-county region in Idaho.  Angler 
days also were identified for other, unspecified counties of destination in Oregon and 
Washington.  This information was used to quantify angler spending, net income to sport 
fishing-related businesses, and net benefits to salmon and steelhead anglers. 

The net benefits to anglers, as measured by their net WTP for salmon fishing opportunities, 
were estimated based on average per-angler-day values for sport fishing on the Snake 
River, as reported by the United States Army Corps of Engineers (1999).  From this study, 
an average value of $34 per trip (in 1996 dollars) for sport fishing for salmon and steelhead 
was derived and applied to the predicted number of angler trips. 
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Commercial Fishing  
Estimates of the number of fish harvested in the chinook, coho, and chum/sockeye fishery 
along the Columbia River were developed based on observed data for Baselines 1 and 2.  
These data were used to characterize harvest under Alternative 1.  For Alternative 2, Option 
A, harvest levels under Alternative 1 were adjusted to reflect the proportion of wild fish 
that would have to be released to meet the incidental take requirements.  For Alternative 2, 
Option B, status quo harvest levels under Alternative 1 were adjusted to fully utilize 
hatchery stocks (i.e., harvest as much of the hatchery stocks while still meeting hatchery 
escapement goals).  Based on anecdotal information from the Oregon Department of Fish 
and Wildlife, the estimates of harvest were allocated to different ports.  Harvest levels were 
then used to estimate ex-vessel value and net income (profits) to commercial salmon fishers 
by county. 

The estimated harvest of chinook, coho, and chum/sockeye salmon by port were combined 
at the county level.  The ex-vessel value of the harvest was then calculated based on 
average prices per pound, which were derived from 1997 Council data for the non-Tribal 
gillnet for the Oregon side of the Columbia River (refer to Appendix D for prices).  A net 
income coefficient of 0.40, derived from proprietary income data for West Coast regions in 
the 1992 IMPLAN database, was applied to predicted ex-vessel revenues for each county to 
arrive at net income generated for commercial salmon fishers (refer to Appendix D for a 
comparison of net income coefficients employed by other fishery economic studies).  As 
indicated above, changes in consumer surplus could not be quantified for the analysis but 
are discussed in Appendix D. 

Distributional Effects  

Sport Fishing for Salmon and Steelhead 
Total (direct, indirect, and induced) personal income generated by salmon angler spending 
was estimated based on personal income multipliers applied to the predicted number of 
angler days for salmon and steelhead.  A multiplier of $31.30 per angler day (in 1996 
dollars), derived from information in a 1991 study by The Research Group, was used to 
estimate total personal income effects. 

It should be noted that the analytical procedures used to estimate total personal income 
effects do not differentiate between spending by resident and nonresident anglers.  From a 
local or regional economic effects perspective, this distinction is important because 
spending by anglers who live outside the region of interest represents “new” income to the 
region, whereas spending by residents of the region is primarily income that is re-directed 
from other activities within the region.  This distinction could not be accurately accounted 
for in the analysis because of limited data on the relative proportion of resident and 
nonresident anglers and on spending patterns of resident anglers.  The effect on the analysis 
of not accounting for this is that the estimates of changes in direct personal income are 
overstated, probably by 20 to 30 percent. 

Angler spending on sport fishing for salmon was estimated based on spending profiles 
developed using information from a 1991 study by The Research Group on sport fishing 
activity in Oregon.  A per-angler-day spending estimate of $47.88 (in 1996 dollars) was 
derived by averaging spending profiles for resident and nonresident anglers for sport 
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fishing in the Columbia River basin region.  The per-day spending profiles were multiplied 
by the predicted angler days to estimate total spending associated with sport fishing.  The 
net income received by affected sport fishing-related businesses was estimated based on a 
net income coefficient of 0.116, which was derived from data on proprietary income in the 
1992 IMPLAN database.  This coefficient was applied to estimated sport fishing-related 
spending to estimate net income for affected businesses (refer to Appendix D for more 
discussion of how the net income coefficient was derived). 

Commercial Fishing 
Total (direct, indirect, and induced) personal income generated by commercial fishing for 
salmon at the county level was estimated based on personal income multipliers applied to 
the estimated ex-vessel value of the chinook and coho harvest.  These multipliers (1.15 for 
chinook and 1.319 for coho) were obtained from the Council (Seger personal 
communication).  The multipliers were originally derived from information compiled for 
the Fishery Economic Assessment Model developed by The Research Group (1991). 

The income effects on processors are included in the estimates of local income effects.  The 
percentage of local income attributable to processors varies by location, species harvested, 
and type of gear used for harvesting.  Based on information from the Fishery Economic 
Assessment Model developed by The Research Group, processors account 65 percent of the 
local income generated by net fishing for coho, and about 85 percent of the local income 
generated by net fishing for chinook. 

4.4.2.3 Social Welfare Effects 

Sport Fishing 

Alternative 1—No Action 
The analysis of sport fishing for salmon and steelhead focuses on social welfare effects 
associated with predicted angler days.  The economic parameter used to evaluate these 
effects is angler benefits (i.e., net WTP for ocean salmon fishing).  The number of predicted 
angler days for salmon and steelhead by county of destination under Alternative 1 is shown 
in Table 4.4-7 for Baseline 1.  The number of angler days includes all modes of fishing.  As 
shown, counties in the State of Washington would account for 943,000 salmon and 
steelhead angler days and approximately $32.1 million in angler benefits, or approximately 
50 percent of angler days and benefits within the region.  Oregon counties would account 
for approximately 46 percent of regionwide angler days and benefits, and Idaho counties 
would account for approximately 4 percent of the total.  In the State of Washington, 
Cowlitz County accounts for approximately 23 percent of statewide angler days and 
benefits.  In Oregon, Clackamas is the most important destination county for sport fishing 
for salmon and steelhead along the Lower Columbia River and tributaries, accounting for 
approximately 35 percent of angler days and benefits under Alternative 1.  Idaho County in 
Idaho State accounts for more than 44 percent of all angler days and benefits associated 
with sport fishing for salmon and steelhead along the Lower Columbia River (and 
tributaries) in Idaho. 
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For Baseline 2, predicted angler days and angler benefits are shown in Table 4.4-8.  For 
Baseline 2, fishing effort decreases substantially.  Regionwide, the number of angler days 
and benefits associated with sport fishing for salmon and steelhead is predicted to decrease 
by nearly 1.1 million angler days and $36.4 million, respectively, a decrease of 
approximately 58 percent compared to Baseline 1.  Angler benefits would decrease by 
$17.5 million in Washington, $18.0 million in Oregon, and $864,000 in Idaho. 

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option A 
The number of predicted angler days for salmon and steelhead under Alternative 2, Option 
A, is shown in Table 4.4-7 for Baseline 1.  As shown, counties of destination in 
Washington would account for approximately 1.2 million angler days for salmon and 
steelhead and $39.7 million in angler benefits (52 percent of salmon angler days and 
benefits regionwide).  This compares to a 51 percent share of regionwide angler trips and 
benefits under Alternative 1.  Angler days and benefits are predicted to increase by 
approximately 24 percent compared to Alternative 1.  Anglers fishing for salmon and 
steelhead out of ports in Cowlitz County would receive an additional $2.0 million in 
benefits, an increase of approximately 27 percent. 

Oregon counties of destination would account for 988,200 angler days and approximately 
$33.6 million in angler benefits (44 percent of regionwide trips and benefits).  This 
compares to a 45 percent share of regionwide angler days and benefits under Alternative 1.  
Angler days and benefits are predicted to increase by 17 percent compared to Alternative 1.  
Anglers fishing for salmon and steelhead out of ports in Clackamas County would receive 
approximately $10.6 million in benefits. 

Counties of destination in Idaho would account for 82,200 angler days and approximately 
$2.8 million in angler benefits (4 percent of regionwide angler days and benefits).  Idaho 
State’s regionwide share of angler days and benefits is also 4 percent under Alternative 1.  
Angler days and benefits are predicted to increase by 14 percent compared to Alternative 1.  
Anglers fishing for salmon and steelhead out of ports in Idaho County would receive an 
additional $153,000 in benefits. 

For Baseline 2, predicted angler days and angler benefits for Alternative 2, Option B, are 
shown in Table 4.4-8.  Regionwide, angler benefits would increase by approximately 
$16.3 million (61 percent).  In Washington angler benefits would increase from zero percent 
in Skamania and Clark Counties to 109 percent in Pacific County (angler benefits would 
increase by an estimated 136 percent in unspecified counties).  In Oregon angler benefits 
would increase from zero percent in Linn County to 66 percent in Clatsop County.  In Idaho 
State angler benefits would increase by approximately 65 percent in all affected counties. 

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option B 
The number of predicted angler days for salmon and steelhead under Alternative 2, Option 
B, is shown in Table 4.4-7 for Baseline 1.  As shown, counties of destination in 
Washington would account for approximately 885,000 angler days for salmon and 
steelhead and $30.1 million in angler benefits (5 percent of salmon angler days and benefits 
regionwide).  Angler days and benefits statewide would be similar to those under 
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Table 4.4-7. Net economic values for sport fishing in the Columbia River basin under Alternatives 1 and 2 for Baseline 1. 
Alternative 2, Option A Alternative 2, Option B 

Alternative 1  Angler Benefits1/ Net Income to Businesses1/  Angler Benefits1/ Net Income to Businesses1/ 

State/County 
Angler 
Days 

Angler 
Benefits 

Net Income 
to 

Businesses 
Angler 
Days Value Change % Change Value Change 

% 
Change Angler Days Value Change 

% 
Change Value Change 

% 
Change 

Washington                                    
Pacific 107,000 $3,638,000 $594,287 153,900 $5,232,600 $1,594,600 44 $854,773 $260,486 44 93,700 $3,185,800 ($452,200) 12 $520,417 ($73,870) 12 
Wahkiakum 31,700 $1,077,800 $176,064 39,800 $1,353,200 $275,400 26 $221,052 $44,988 26 29,300 $996,200 ($81,600) 8 $162,735 ($13,329) 8 
Cowlitz 217,300 $7,388,200 $1,206,902 275,600 $9,370,400 $1,982,200 27 $1,530,704 $323,802 27 199,400 $6,779,600 ($608,600) 8 $1,107,484 ($99,418) 8 
Clark 53,300 $1,812,200 $296,032 53,300 $1,812,200 $0 0 $296,032 $0 0 53,300 $1,812,200 $0 0 $296,032 $0 0 
Lewis 184,500 $6,273,000 $1,024,728 222,400 $7,561,600 $1,288,600 21 $1,235,227 $210,499 21 172,900 $5,878,600 ($394,400) 6 $960,300 ($64,428) 6 
Skamania 24,900 $846,600 $138,297 24,900 $846,600 $0 0 $138,297 $0 0 24,900 $846,600 $0 0 $138,297 $0 0 
Klickitat 129,800 $4,413,200 $720,920 160,600 $5,460,400 $1,047,200 24 $891,985 $171,065 24 123,900 $4,212,600 ($200,600) 5 $688,151 ($32,769) 5 
Benton/Yakima/Franklin/ 
Chelan 173,100 $5,885,400 $961,411 205,000 $6,970,000 $1,084,600 18 $1,138,586 $177,175 18 168,700 $5,735,800 ($149,600) 3 $936,973 ($24,438) 3 
Unspecified 21,400 $727,600 $118,857 31,700 $1,077,800 $350,200 48 $176,064 $57,207 48 18,500 $629,000 ($98,600) 14 $102,750 ($16,107) 14 
STATE TOTAL 943,000 $32,062,000 $5,237,498 1,167,200 $39,684,800 $7,622,800 24 $6,482,720 $1,245,222 24 884,600 $30,076,400 ($1,985,600) 6 $4,913,139 ($324,359) 6 

Oregon                                    
Clatsop 109,100 $3,709,400 $605,950 129,600 $4,406,400 $697,000 19 $719,809 $113,859 19 95,600 $3,250,400 ($459,000) 12 $530,970 ($74,980) 12 
Columbia 48,600 $1,652,400 $269,928 51,000 $1,734,000 $81,600 5 $283,258 $13,330 5 42,700 $1,451,800 ($200,600) 12 $237,159 ($32,769) 12 
Multnohmah 76,800 $2,611,200 $426,553 80,100 $2,723,400 $112,200 4 $444,882 $18,329 4 68,600 $2,332,400 ($278,800) 11 $381,010 ($45,543) 11 
Clackamas 295,500 $10,047,000 $1,641,231 311,700 $10,597,800 $550,800 5 $1,731,207 $89,976 5 255,500 $8,687,000 ($1,360,000) 14 $1,419,067 ($222,164) 14 
Linn 18,600 $632,400 $103,306 18,600 $632,400 $0 0 $103,306 $0 0 18,600 $632,400 $0 0 $103,306 $0 0 
Hood River/Wasco/Sherman 166,400 $5,657,600 $924,199 185,000 $6,290,000 $632,400 11 $1,027,505 $103,306 11 164,200 $5,582,800 ($74,800) 1 $911,980 ($12,219) 1 
Unspecified 128,400 $4,365,600 $713,144 212,200 $7,214,800 $2,849,200 65 $1,178,576 $465,432 65 118,200 $4,018,800 ($346,800) 8 $656,492 ($56,652) 8 
STATE TOTAL 843,400 $28,675,600 $4,684,311 988,200 $33,598,800 $4,923,200 17 $5,488,543 $804,232 17 763,400 $25,955,600 ($2,720,000) 9 $4,239,984 ($444,327) 9 

Idaho                                   
Idaho 32,000 $1,088,000 $177,731 36,500 $1,241,000 $153,000 14 $202,724 $24,993 14 32,000 $1,088,000 $0 0 $177,731 $0 0 
Nez Perce 18,500 $629,000 $102,750 21,100 $717,400 $88,400 14 $117,191 $14,441 14 18,500 $629,000 $0 0 $102,750 $0 0 
Valley 7,200 $244,800 $39,989 8,200 $278,800 $34,000 14 $45,543 $5,554 14 7,200 $244,800 $0 0 $39,989 $0 0 
Lemhi/Custer/Clearwater 14,400 $489,600 $79,979 16,400 $557,600 $68,000 14 $91,087 $11,108 14 14,400 $489,600 $0 0 $79,979 $0 0 
STATE TOTAL 72,100 $2,451,400 $400,449 82,200 $2,794,800 $343,400 14 $456,545 $56,096 14 72,100 $2,451,400 $0 0 $400,449 $0 0 

REGION TOTAL 1,858,500 $63,189,000 $10,322,258 2,237,600 $76,078,400 $12,889,400 20 $12,427,808 $2,105,550 20 1,720,100 $58,483,400 ($4,705,600) 7 $9,553,572 ($768,686) 7 
Notes: 
  1/ Change and % change for angler benefits and net income to businesses are in relation to Alternative 1—No Action. 
  Angler benefits are estimated based on an average value of $34 per angler day, as derived by Corps (1999) for angling on the Snake River. 
  Net income to businesses is estimated at 11.6 percent of angler spending and was derived from information on proprietary income from IMPLAN.  A weighted (based on proportionate spending) average from the following sectors was used: food stores, food and beverage establishments, 
service stations and fuel, lodging, and miscellaneous retail trade. 

  All monetary values are in constant 1996 dollars.  
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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Table 4.4-8. Net economic values for sport fishing in the Columbia River basin under the Alternatives 1 and 2 for Baseline 2. 
Alternative 2, Option Alternative 2, Option B 

Alternative 1  Angler Benefits1/ Net Income to Businesses1/  Angler Benefits1/ Net Income to Businesses1/ 

State/County 
Angler 
Days 

Angler 
Benefits 

Net 
Income to 
Businesses 

Angler 
Days Value Change 

% 
Change Value Change 

% 
Change 

Angler 
Days Value Change 

% 
Change Value Change 

% 
Change 

Washington                                   
Pacific 30,000 $1,020,000 $166,622 62,800 $2,135,200 $1,115,200 109 $348,796 $182,174 109 27,100 $921,400 ($98,600) 10 $150,516 ($16,106) 10 
Wahkiakum 13,900 $472,600 $77,202 21,800 $741,200 $268,600 57 $121,079 $43,877 57 13,500 $459,000 ($13,600) 3 $74,980 ($2,222) 3 
Cowlitz 100,800 $3,427,200 $559,851 164,600 $5,596,400 $2,169,200 63 $914,202 $354,351 63 97,900 $3,328,600 ($98,600) 3 $543,744 ($16,107) 3 
Clark 27,100 $921,400 $150,516 27,100 $921,400 $0 0 $150,516 $0 0 27,100 $921,400 $0 0 $150,516 $0 0 
Lewis 87,200 $2,964,800 $484,316 128,300 $4,362,200 $1,397,400 47 $712,588 $228,272 47 85,300 $2,900,200 ($64,600) 2 $473,763 ($10,553) 2 
Skamania 12,700 $431,800 $70,537 12,700 $431,800 $0 0 $70,537 $0 0 12,700 $431,800 $0 0 $70,537 $0 0 
Klickitat 61,800 $2,101,200 $343,242 113,900 $3,872,600 $1,771,400 84 $632,610 $289,368 84 60,900 $2,070,600 ($30,600) 1 $338,243 ($4,999) 1 
Benton/Yakima/Franklin/Che
lan 83,900 $2,852,600 $465,987 145,900 $4,960,600 $2,108,000 74 $810,340 $344,353 74 83,200 $2,828,800 ($23,800) 1 $462,099 ($3,888) 1 
Unspecified 9,400 $319,600 $52,208 22,200 $754,800 $435,200 136 $123,301 $71,093 136 8,900 $302,600 ($17,000) 5 $49,431 ($2,777) 5 
STATE TOTAL 426,800 $14,511,200 $2,370,481 699,300 $23,776,200 $9,265,000 64 $3,883,969 $1,513,488 64 416,600 $14,164,400 ($346,800) 2 $2,313,829 ($56,652) 2 

Oregon                                   
Clatsop 31,900 $1,084,600 $177,175 52,900 $1,798,600 $714,000 66 $293,811 $116,636 66 28,700 $975,800 ($108,800) 10 $159,402 ($17,773) 10 
Columbia 17,000 $578,000 $94,419 25,400 $863,600 $285,600 49 $141,074 $46,655 49 15,600 $530,400 ($47,600) 8 $86,644 ($7,775) 8 
Multnohmah 28,500 $969,000 $158,291 40,100 $1,363,400 $394,400 41 $222,719 $64,428 41 26,600 $904,400 ($64,600) 7 $147,739 ($10,552) 7 
Clackamas 98,300 $3,342,200 $545,966 155,200 $5,276,800 $1,934,600 58 $861,993 $316,027 58 88,900 $3,022,600 ($319,600) 10 $493,758 ($52,208) 10 
Linn 9,500 $323,000 $52,764 9,500 $323,000 $0 0 $52,764 $0 0 9,500 $323,000 $0 0 $52,764 $0 0 
Hood River/Wasco/Sherman 79,800 $2,713,200 $443,216 128,800 $4,379,200 $1,666,000 61 $715,366 $272,150 61 79,300 $2,696,200 ($17,000) 1 $440,439 ($2,777) 1 
Unspecified 49,700 $1,689,800 $276,038 79,200 $2,692,800 $1,003,000 59 $439,883 $163,845 59 47,300 $1,608,200 ($81,600) 5 $262,708 ($13,330) 5 
STATE TOTAL 314,700 $10,699,800 $1,747,869 491,100 $16,697,400 $5,997,600 56 $2,727,610 $979,741 56 295,900 $10,060,600 ($639,200) 6 $1,643,454 ($104,415) 6 

Idaho                                   
Idaho 20,700 $703,800 $114,969 34,100 $1,159,400 $455,600 65 $189,394 $74,425 65 20,700 $703,800 $0 0 $114,969 $0 0 
Nez Perce 12,000 $408,000 $66,649 19,700 $669,800 $261,800 64 $109,415 $42,766 64 12,000 $408,000 $0 0 $66,649 $0 0 
Valley 4,700 $159,800 $26,104 7,700 $261,800 $102,000 64 $42,766 $16,662 64 4,700 $159,800 $0 0 $26,104 $0 0 
Lemhi/Custer/Clearwater 9,300 $316,200 $51,653 15,400 $523,600 $207,400 66 $85,533 $33,880 66 9,300 $316,200 $0 0 $51,653 $0 0 
STATE TOTAL 46,700 $1,587,800 $259,375 76,900 $2,614,600 $1,026,800 65 $427,108 $167,733 65 46,700 $1,587,800 $0 0 $259,375 $0 0 

REGION TOTAL 788,200 $26,798,800 4,377,725 
1,267,30

0 $43,088,200 
$16,289,40

0 61 7,038,687 $2,660,962 61 759,200 $25,812,800 ($986,000) 4 4,216,658 ($161,067) 4 
Notes: 
  1/ Change and % change for angler benefits and net income to businesses are in relation to Alternative 1—No Action. 
  Angler benefits are estimated based on an average value of $34 per angler day, as derived by Corps (1999) for angling on the Snake River. 
  Net income to businesses is estimated at 11.6 percent of angler spending and was derived from information on proprietary income from IMPLAN.  A weighted (based on proportionate spending) average from the following sectors was used: food stores, food and beverage establishments, 

service stations and fuel, lodging, and miscellaneous retail trade. 
  All monetary values are in constant 1996 dollars.  
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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Alternative 1.  Within individual counties, angler days and benefits would be reduced by 3 
to 12 percent (no change would occur in Clark and Skamania counties).  Oregon counties 
of destination would account for 763,400 angler days and about $26.7 million in angler 
benefits (44 percent of regionwide trips and benefits).  This share would be similar to the 
regional share under Alternative 1.  Within individual counties, angler days and benefits 
would be reduced by 1 to 14 percent (no change would occur in Linn County).  Compared 
to Alternative 1, angler days and benefits would substantially increase in unspecified 
counties, which could offset the predicted adverse effects in the Oregon counties. 

Counties of destination in Idaho would account for 72,100 angler days and approximately 
$2.5 million in angler benefits (4 percent of regionwide angler days and benefits).  Idaho’s 
regionwide share of angler days and benefits was also 4 percent under Alternative 1.  
Angler days and benefits are not expected to change compared to Alternative 1.  
Approximately 44 percent of the angler days and benefits would occur in Idaho County. 

For Baseline 2, predicted angler days and angler benefits under Alternative 2, Option B, are 
shown in Table 4.4-8.  Regionwide, angler benefits are expected to be similar to benefits 
under Alternative 1.  Statewide levels of angler benefits are also expected to remain similar, 
although inter-county shares of angler benefits may shift in Washington and Oregon 
(Table 4.4-8). 

Alternative 3—No Incidental Take 
Under Alternative 3, there would be no sport fishing for salmon and steelhead in the Lower 
Columbia River.  The effect of this alternative would be to forego the economic effects of 
sport fishing for salmon and steelhead generated under Alternative 1, which are shown in 
Tables 4.4-7 and 4.4-8.  Under Alternative 3, anglers would forego the benefits associated 
with sport fishing for salmon and steelhead in the Lower Columbia River under 
Alternative 1, which are estimated to be approximately $63.2 million regionwide based on 
1.9 million angler trips (Table 4.4-7).  Anglers from Washington, Oregon, and Idaho ports 
would forego approximately $32.1 million, $28.7 million, and $2.5 million in annual 
benefits, respectively.  Annual benefits foregone include $10.0 million by salmon and 
steelhead anglers from Clackamas County in Oregon, approximately $7.4 million by 
anglers from Cowlitz County in Washington, and approximately $5.7 million by anglers 
from the three-county area of Hood River/Wasco/Sherman in Oregon.  Sport fishing for 
species other than salmon and steelhead may recapture some of the foregone angler benefits. 

For Baseline 2, anglers would forego approximately $26.8 million in angler benefits 
regionwide.  Washington, Oregon, and Idaho anglers would forego approximately 
$14.5 million, $10.7 million, and $1.6 million in annual benefits, respectively (Table 4.4-8).  
As indicated above, some of the foregone angler benefits may be recaptured by sport fishing 
for species other than salmon.  

Commercial Fishing 
The analysis of commercial drift gillnet fishing for salmon focuses on the social welfare 
effects associated with the ex-vessel value of the salmon harvest including chinook, coho, 
and minor catches of chum and sockeye salmon.  The economic parameter used to evaluate 
these effects is the net income (profit) to commercial fishers.  Idaho is not included in this 
discussion because there is no commercial fishing in Idaho. 
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Alternative 1—No Action 
The ex-vessel value and net income to commercial drift gillnet fishers for salmon on the 
Lower Columbia River under Alternative 1 is shown in Table 4.4-9 for Baseline 1.  It is 
assumed that Washington and Oregon counties would each account for 50 percent of the 
$1.8 million in ex-vessel value and $705,500 in net income to commercial fishers.  Pacific 
County, Washington, and Clatsop County, Oregon, would each account for approximately 
$265,000 in net income (approximately 75 percent of the state total.).  Table 4.4-10 shows 
ex-vessel value and net income to commercial fishers for Baseline 2 when the abundance of 
salmon available for commercial harvest was much lower.   

Regionwide, the ex-vessel value and net income to commercial fishers generated by drift 
gillnet fishing for salmon is estimated to be approximately $210,000 and $84,000, 
respectively, or approximately 88 percent lower compared to Baseline 1. 

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option A 
The ex-vessel value and net income to commercial fishers of drift gillnet-caught salmon 
under Alternative 2, Option A, are shown in Table 4.4-9 for Baseline 1.  Similar to the 
Alternative 1, it is assumed that counties in Washington and Oregon would each account 
for 50 percent of the ex-vessel value and net income to commercial fishers under 
Alternative 2, Option A.  Regionwide, net income to commercial salmon anglers is 
predicted to decrease by approximately $53,300; counties in Washington and Oregon 
would equally share the loss.  Commercial salmon fishers in Washington’s Pacific County 
and Oregon’s Clatsop County would each experience a loss of approximately $20,000 in 
net income.   

For Baseline 2, the ex-vessel value and net income to commercial salmon fishers under 
Alternative 2, Option A, are shown in Table 4.4-10.  Regionwide, the ex-vessel value of the 
salmon harvest would increase by approximately $40,800 and the net income to 
commercial salmon fishers would increase by approximately $16,300 compared to 
Alternative 1 (an increase of 19 percent).  Port counties in Washington and Oregon are 
expected to equally share the gain in net income to commercial salmon fishers, with Pacific 
County, Washington, and Clatsop County, Oregon, each experiencing a net income gain of 
approximately $6,100. 

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option B 
The ex-vessel value and net income to commercial drift gillnet fishers for salmon under 
Alternative 2, Option B, are shown in Table 4.4-9 for Baseline 1.  Similar to Alternative 1, 
it is assumed that counties in Washington and Oregon would each account for 50 percent of 
the ex-vessel value and net income to commercial fishers under Alternative 2, Option B.  
Regionwide, net income to commercial salmon anglers is predicted to decrease by 
approximately $168,000; counties in Washington and Oregon would equally share the loss.  
Commercial salmon fishers in Washington’s Pacific County and Oregon’s Clatsop County 
would each experience a loss of approximately $63,000 in net income. 

For Baseline 2, the ex-vessel value and net income to commercial salmon fishers under 
Alternative 2, Option B, are shown in Table 4.4-10.  Regionwide, the ex-vessel value of the 
salmon harvest would decrease by approximately $40,700 and the net income to 
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Table 4.4-9. Net income for commercial fishing in the Columbia River basin under Alternatives 1 and 2 for Baseline 1. 
Alternative 2, Option A Alternative 2, Option B 

Alternative 1 
Net Income to Commercial 

Drift2/ 
Net Income to Commercial 

Drift2/ 

State/County 
Ex-Vessel 

Value 

Net Income to 
Commercial Drift 

Gillnet Fishers 
Ex-Vessel 

Value Value Change  
% 

Change 
Ex-Vessel 

Value Value Change 
% 

Change 
Washington                   

Pacific $661,390 $264,556 $611,437 $244,575 ($19,981) (8) $504,272 $201,709 ($62,847) (24) 
Wahkiakum $88,185 $35,274 $81,525 $32,610 ($2,664) (8) $67,236 $26,894 ($8,380) (24) 
Cowlitz $88,185 $35,274 $81,525 $32,610 ($2,664) (8) $67,236 $26,894 ($8,380) (24) 
Clark $44,093 $17,637 $40,762 $16,305 ($1,332) (8) $33,618 $13,447 ($4,190) (24) 
STATE 
TOTAL $881,853 $352,741 $815,249 $326,100 ($26,642) (8) $672,362 $268,945 ($83,796) (24) 

Oregon                    
Clatsop $661,390 $264,556 $611,437 $244,575 ($19,981) (8) $504,272 $201,709 ($62,847) (24) 
Columbia $176,371 $70,548 $163,050 $65,220 ($5,328) (8) $134,372 $53,749 ($16,800) (24) 
Multnohmah $44,093 $17,637 $40,762 $16,305 ($1,332) (8) $33,618 $13,447 ($4,190) (24) 
STATE 
TOTAL $881,854 $352,742 $815,249 $326,100 ($26,642) (8) $672,262 $268,905 ($83,837) (24) 

REGION 
TOTAL1/ $1,763,707 $705,483 $1,630,498 $652,199 ($53,284) (8) $1,344,624 $537,850 ($167,633) (24) 
Notes: 
1/ Region total consists of Washington and Oregon only because there is no commercial fishing in Idaho. 
2/ Change and % for net income to Commercial Drift are in relation to Alternative 1. 
Net income to commercial fishers is estimated at 40 percent of the ex-vessel value based on information from IMPLAN on proprietary income as a percent of ex-vessel value for the 

commercial fishing sector in Oregon. 
All monetary values are in constant 1996 dollars.  
Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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Table 4.4-10. Net income for commercial fishing in the Columbia River basin under Alternatives 1 and 2 for Baseline 2. 
Alternative 2, Option A Alternative 2, Option B 

Alternative 1 Net Income to Commercial 
Drift 

Net Income to Commercial 
Drift 

State/County 
Ex-Vessel 

Value 

Net Income to 
Commercial Drift Gillnet 

Fishers 
Ex-Vessel 

Value Value Change 
% 

Change 
Ex-Vessel 

Value Value Change 
% 

Change 
Washington                   

Pacific $78,733 $31,493 $94,029 $37,612 $6,118 19 $63,467 $25,387 ($6,106) (19) 
Wahkiakum $10,498 $4,199 $12,537 $5,015 $816 19 $8,462 $3,385 ($814) (19) 
Cowlitz $10,498 $4,199 $12,537 $5,015 $816 19 $8,462 $3,385 ($814) (19) 
Clark $5,249 $2,100 $6,269 $2,508 $408 19 $4,231 $1,692 ($407) (19) 
STATE 
TOTAL $104,978 $41,991 $125,372 $50,149 $8,158 19 $84,622 $33,849 ($8,142) (19) 

Oregon                   
Clatsop $78,733 $31,493 $94,029 $37,612 $6,118 19 $63,467 $25,387 ($6,106) (19) 
Columbia $20,996 $8,398 $25,074 $10,030 $1,631 19 $16,925 $6,770 ($1,628) (19) 
Multnohmah $5,249 $2,100 $6,269 $2,508 $408 19 $4,231 $1,692 ($407) (19) 
STATE 
TOTAL $104,978 $41,991 $125,372 $50,149 $8,158 19 $84,623 $33,849 ($8,142) (19) 

REGION 
TOTAL1/ $209,956 $83,982 $250,744 $100,298 $16,315 19 $169,245 $67,698 ($16,284) (19) 
Notes: 
1/ Region total consists of Washington and Oregon only because there is no commercial fishing in Idaho. 
2/ Change and % for net income to Commercial Drift are in relation to Alternative 1. 
Net income to commercial fishers is estimated at 40 percent of the ex-vessel value based on information from IMPLAN on proprietary income as a percent of ex-vessel value for 

the commercial fishing sector in Oregon. 
All monetary values are in constant 1996 dollars. 
Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost.  
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commercial salmon fishers would decrease by approximately $16,300 compared to 
Alternative 1 (a decrease of approximately 19 percent).  Port counties in Washington and 
Oregon are expected to equally share the loss in net income to commercial salmon fishers, 
with Pacific County, Washington, and Clatsop County, Oregon, each experiencing a net 
income loss of approximately $6,100.  

Alternative 3—No Incidental Take 
Under Alternative 3, there would be no commercial fishing for salmon in the Lower 
Columbia River.  The effect of this alternative would be to forego the economic effects of 
commercial salmon fishing generated under Alternative 1, which are shown in Table 4.4-9 
for Baseline 1.  Under Alternative 3, commercial salmon fishers would forego the net 
income associated with drift gillnet fishing for salmon under Alternative 1, which are 
estimated regionwide to be $705,500 based on an ex-vessel value of $1.8 million (Table 
4.4-9).  Commercial salmon fishers from Washington and Oregon ports would each forego 
approximately $352,700 in net income.  

For Baseline 2, commercial salmon fishers would forego approximately $84,000 in net 
income regionwide, with Washington and Oregon commercial fishers each foregoing 
$42,000 in annual net income.  

Consumers of Salmon 

All Alternatives 
As discussed in Appendix D, changes in the commercial harvest of salmon are also 
expected to have consumer surplus effects, but these effects could not be reliably quantified 
for this analysis.  

4.4.2.4 Distributional Effects 

Alternative 1—No Action 
The analysis of distributional effects focuses on the personal income contribution to the 
local economy generated by sport fishing for salmon and steelhead and by commercial drift 
gillnet fishing for salmon.  The local economy is defined as counties where key sport and 
commercial fishing ports are located.  Total personal income consists of employee 
compensation and property income, which includes proprietary income (i.e., profits from 
self-employment) and other property income such as rental income, dividends, and 
corporate profits. 

The personal income effects generated by sport fishing for salmon and steelhead and 
commercial drift gillnet fishing for salmon under Alternative 1 are shown in Table 4.4-11 
for Baseline 1.  As shown, sport and commercial fishing for salmon generates 
approximately $29.5 million in personal income in counties in the State of Washington; 
Cowlitz County accounts for the largest contribution to local personal income 
($6.9 million).  Sport and commercial fishing for salmon in Oregon counties generates 
approximately $26.4 million in personal income; Clackamas County accounts for 
approximately 35 percent of the local income effects.  In Idaho, Idaho County accounts for 
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$1.0 million of the $2.3 million generated by sport fishing activity along the Lower 
Columbia River and tributaries. 

For Baseline 2, local personal income generated by sport fishing for salmon and steelhead 
and by commercial fishing for salmon is shown in Table 4.4-12.  Compared to Baseline 1, 
regionwide local personal income generated by sport and commercial fishing activity is 
substantially lower for Baseline 2, with decreases of $16.2 million in Washington counties, 
$16.5 million in Oregon counties, and approximately $795,000 in Idaho counties. 

Net income (profits) to businesses that are directly affected by sport fishing for salmon and 
steelhead along the Columbia River is also shown in Table 4.4-7 for Baseline 1 and in 
Table 4.4-8 for Baseline 2.  Under Alternative 1 these businesses would receive an 
estimated $10.3 million in profits annually.  Angler spending on salmon and steelhead 
fishing for Baseline 1 would generate approximately $5.2 million, $4.7 million, and 
$400,000 in net income for Washington, Oregon, and Idaho businesses, respectively.  

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option A 
The personal income effects on the local economy generated by sport fishing for salmon 
and steelhead and by commercial fishing for salmon under Alternative 2, Option A, are 
shown in Table 4.4-11 for Baseline 1.  In Washington Alternative 2, Option A, would result 
in an annual increase of approximately $7.0 million in local personal income (a 23 percent 
increase) from Alternative 1.  Counties that would be most affected include Cowlitz 
(increase of $1.8 million), Pacific (increase of $1.4 million), and Lewis (increase of 
$1.2 million).  In Oregon, local personal income would increase by approximately 
$4.5 million (an increase of 16 percent).  Counties that would be most affected include 
Clatsop (increase of $595,000) and the three-county area of Hood River/Wasco/Sherman 
(increase of $582,000) (unspecified counties also would experience large gains).  In Idaho 
local personal income is predicted to increase by approximately 14 percent in all affected 
counties. 

For Baseline 2, local personal income generated by commercial salmon fishers under 
Alternative 2, Option A, are shown in Table 4.4-12.  In Washington Alternative 2, 
Option A, would result in an annual increase in local personal income of approximately 
$8.5 million (a 59 percent increase) compared to Alternative 1.  Counties that would be 
most affected include Cowlitz (increase of $2.0 million) and the four-county area consisting 
of Benton/Yakama/Franklin/Chelan (increase of $1.9 million).  In Oregon local personal 
income would increase by approximately $5.5 million (a 50 percent increase).  Counties 
that would be most affected include Clackamas (increase of $1.8 million) and the three-
county area of Hood River/Wasco/Sherman (increase of $1.5 million).  In Idaho local 
personal income generated by sport fishing for salmon in the Columbia River is predicted 
to increase by approximately 65 percent in all affected counties. 

Net income (profits) to businesses that are directly affected by sport fishing for salmon and 
steelhead is shown in Table 4.4-7 for Baseline 1 and Table 4.4-8 for Baseline 2.  For 
Baseline 1, these businesses would receive an increase of approximately $2.1 million in net 
income, an increase of 20 percent compared to Alternative 1.  Increased angler spending on 
salmon and steelhead fishing would result in net income increases of approximately 
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Table 4.4-11. Personal income generated in the local economy in the Columbia River basin under Alternatives 1 and 2 for Baseline 1. 

Alternative 1 Alternative 2, Option A Alternative 2, Option B 

Total PI Generated in the Local Economy1/ Total PI Generated in the Local Economy1/ 

State/County 

PI Generated 
by Sport 
Fishing 

PI Generated by 
Commercial 

Fishing 

Total PI 
Generated in 

the Local 
Economy 

PI Generated by 
Sport Fishing 

PI Generated by 
Commercial 

Fishing Value Change 
% 

Change 
PI Generated by 

Sport Fishing 

PI Generated by 
Commercial 

Fishing Value Change 
% 

Change 
Washington              

Pacific $3,349,100 $810,528 $4,159,628 $4,817,070 $764,674 $5,581,744 $1,422,116 34 $2,932,810 $624,844 $3,557,654 ($601,974) 14 
Wahkiakum $992,210 $108,070 $1,100,280 $1,245,740 $101,957 $1,347,697 $247,417 22 $917,090 $83,313 $1,000,403 ($99,877) 9 
Cowlitz $6,801,490 $108,070 $6,909,560 $8,626,280 $101,957 $8,728,237 $1,818,677 26 $6,241,220 $83,313 $6,324,533 ($585,027) 8 
Clark $1,668,290 $54,035 $1,722,325 $1,668,290 $50,978 $1,719,268 -$3,057 0 $1,668,290 $41,656 $1,709,946 ($12,379) 1 
Lewis $5,774,850 $0 $5,774,850 $6,961,120 $0 $6,961,120 $1,186,270 21 $5,411,770 $0 $5,411,770 ($363,080) 6 
Skamania $779,370 $0 $779,370 $779,370 $0 $779,370 $0 0 $779,370 $0 $779,370 $0 0 
Klickitat $4,062,740 $0 $4,062,740 $5,026,780 $0 $5,026,780 $964,040 24 $3,878,070 $0 $3,878,070 ($184,670) 5 
Benton/Yakima/Franklin/Chelan $5,418,030 $0 $5,418,030 $6,416,500 $0 $6,416,500 $998,470 18 $5,280,310 $0 $5,280,310 ($137,720) 3 
Unspecified $669,820 $0 $669,820 $992,210 $0 $992,210 $322,390 48 $579,050 $0 $579,050 ($90,770) 14 

TOTAL $29,515,900 $1,080,703 $30,596,603 $36,533,360 $1,019,566 $37,552,926 $6,956,323 23 $27,687,980 $833,126 $28,521,106 ($2,075,497) 7 

Oregon         

Clatsop $3,414,830 $810,528 $4,225,358 $4,056,480 $764,674 $4,821,154 $595,796 14 $2,992,280 $624,844 $3,617,124 ($608,234) 14 

Columbia $1,521,180 $216,141 $1,737,321 $1,596,300 $203,913 $1,800,213 $62,892 4 $1,336,510 $166,625 $1,503,135 ($234,186) 13 

Multnomah $2,403,840 $54,035 $2,457,875 $2,507,130 $50,978 $2,558,108 $100,233 4 $2,147,180 $41,656 $2,188,836 ($269,039) 11 

Clackamas $9,249,150 $0 $9,249,150 $9,756,210 $0 $9,756,210 $507,060 5 $7,997,150 $0 $7,997,150 ($1,252,000) 14 

Linn $582,180 $0 $582,180 $582,180 $0 $582,180 $0 0 $582,180 $0 $582,180 $0 0 

Hood River/Wasco/Sherman $5,208,320 $0 $5,208,320 $5,790,500 $0 $5,790,500 $582,180 11 $5,139,460 $0 $5,139,460 ($68,860) 1 

Unspecified $4,018,920 $0 $4,018,920 $6,641,860 $0 $6,641,860 $2,622,940 65 $3,699,660 $0 $3,699,660 ($319,260) 8 

TOTAL $26,398,420 $1,080,704 $27,479,124 $30,930,660 $1,019,565 $31,950,225 $4,471,101 16 $23,894,420 $833,125 $24,727,545 ($2,751,579) 10 

Idaho         

Idaho $1,001,600 $0 $1,001,600 $1,142,450 $0 $1,142,450 $140,850 14 $1,001,600 $0 $1,001,600 $0 0 

Nez Perce $579,050 $0 $579,050 $660,430 $0 $660,430 $81,380 14 $579,050 $0 $579,050 $0 0 

Valley $225,360 $0 $225,360 $256,660 $0 $256,660 $31,300 14 $225,360 $0 $225,360 $0 0 

Lemhi/Custer/Clearwater $450,720 $0 $450,720 $513,320 $0 $513,320 $62,600 14 $450,720 $0 $450,720 $0 0 

TOTAL $2,256,730 $0 $2,256,730 $2,572,860 $0 $2,572,860 $316,130 14 $2,256,730 $0 $2,256,730 $0 0 

REGION TOTAL $58,171,050 $2,161,407 $60,332,457 $70,036,880 $2,039,131 $72,076,011 $11,743,554 19 $53,839,130 $1,666,251 $55,505,381 ($4,827,076) 8 
Notes: 
  1/ Change and % change for angler benefits and net income to businesses are in relation to Alternative 1—No Action. 
  The zeroes shown for personal income are intended to reflect minor contributions to personal income, not necessarily zero contribution.  
  Local personal income effects for sport fishing for salmon and steelhead were estimated based on information from the Oregon Angler Survey and Economic Study (The Research Group 1991). 
  Local personal income effects for commercial fishing for salmon were estimated based on local income factors for the Columbia River used by the Council (Seger, personal communication). 
  All monetary values are in constant 1996 dollars.   
  PI = personal income 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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Table 4.4-12. Personal income generated in the local economy in the Columbia River basin under Alternatives 1 and 2 for Baseline 2. 

Alternative 1 Alternative 2, Option A Alternative 2, Option B 

Total PI Generated in the Local Economy1/ Total PI Generated in the Local Economy1/

State/County 
PI Generated by Sport 

Fishing 
PI Generated by Commercial 

Fishing 
Total PI Generated in the Local 

Economy 
PI Generated by Sport 

Fishing 
PI Generated by Commercial 

Fishing Value Change % Change
PI Generated by Sport 

Fishing 
PI Generated by Commercial 

Fishing Value Change % Change
Washington                

Pacific $939,000 $810,528 $1,749,528 $1,965,640 $764,674 $2,730,314 $980,786 56 $848,230 $624,844 $1,473,074 ($276,454) 16
Wahkiakum $435,070 $108,070 $543,140 $682,340 $101,957 $784,297 $241,157 44 $422,550 $83,313 $505,863 ($37,277) 7
Cowlitz $3,155,040 $108,070 $3,263,110 $5,151,980 $101,957 $5,253,937 $1,990,827 61 $3,064,270 $83,313 $3,147,583 ($115,527) 4
Clark $848,230 $54,035 $902,265 $848,230 $50,978 $899,208 ($3,057) 0 $848,230 $41,656 $889,886 ($12,379) 1
Lewis $2,729,360 $0 $2,729,360 $4,015,790 $0 $4,015,790 $1,286,430 47 $2,669,890 $0 $2,669,890 ($59,470) 2
Skamania $397,510 $0 $397,510 $397,510 $0 $397,510 $0 0 $397,510 $0 $397,510 $0 0
Klickitat $1,934,340 $0 $1,934,340 $3,565,070 $0 $3,565,070 $1,630,730 84 $1,906,170 $0 $1,906,170 ($28,170) 1
Benton/Yakima/Franklin/Chelan $2,626,070 $0 $2,626,070 $4,566,670 $0 $4,566,670 $1,940,600 74 $2,604,160 $0 $2,604,160 ($21,910) 1
Unspecified $294,220 $0 $294,220 $694,860 $0 $694,860 $400,640 136 $278,570 $0 $278,570 ($15,650) 5

TOTAL $13,358,840 $1,080,703 $14,439,543 $21,888,090 $1,019,566 $22,907,656 $8,468,113 59 $13,039,580 $833,126 $13,872,706 ($566,837) 4
Oregon          

Clatsop $998,470 $810,528 $1,808,998 $1,655,770 $764,674 $2,420,444 $611,446 34 $898,310 $624,844 $1,523,154 ($285,844) 16
Columbia $532,100 $216,141 $748,241 $795,020 $203,913 $998,933 $250,692 34 $488,280 $166,625 $654,905 ($93,336) 12
Multnomah $892,050 $54,035 $946,085 $1,255,130 $50,978 $1,306,108 $360,023 38 $832,580 $41,656 $874,236 ($71,849) 8
Clackamas $3,076,790 $0 $3,076,790 $4,857,760 $0 $4,857,760 $1,780,970 58 $2,782,570 $0 $2,782,570 ($294,220) 10
Linn $297,350 $0 $297,350 $297,350 $0 $297,350 $0 0 $297,350 $0 $297,350 $0 0
Hood River/Wasco/Sherman $2,497,740 $0 $2,497,740 $4,031,440 $0 $4,031,440 $1,533,700 61 $2,482,090 $0 $2,482,090 ($15,650) 1
Unspecified $1,555,610 $0 $1,555,610 $2,478,960 $0 $2,478,960 $923,350 59 $1,480,490 $0 $1,480,490 ($75,120) 5

TOTAL $9,850,110 $1,080,704 $10,930,814 $15,371,430 $1,019,565 $16,390,995 $5,460,181 50 $9,261,670 $833,125 $10,094,795 ($836,019) 8
Idaho          

Idaho $647,910 $0 $647,910 $1,067,330 $0 $1,067,330 $419,420 65 $647,910 $0 $647,910 $0 0
Nez Perce $375,600 $0 $375,600 $616,610 $0 $616,610 $241,010 64 $375,600 $0 $375,600 $0 0
Valley $147,110 $0 $147,110 $241,010 $0 $241,010 $93,900 64 $147,110 $0 $147,110 $0 0
Lemhi/Custer/Clearwater $291,090 $0 $291,090 $482,020 $0 $482,020 $190,930 66 $291,090 $0 $291,090 $0 0

TOTAL $1,461,710 $0 $1,461,710 $2,406,970 $0 $2,406,970 $945,260 65 $1,461,710 $0 $1,461,710 $0 0

REGION TOTAL $24,670,660 $2,161,407 $26,832,067 $39,666,490 $2,039,131 $41,705,621 $14,873,554 55 $23,762,960 $1,666,251 $25,429,211 ($1,402,856) 5
Notes: 
  1/ Change and % change for angler benefits and net income to businesses are in relation to Alternative 1—No Action. 
  The zeroes shown for personal income are intended to reflect minor contributions to personal income, not necessarily zero contribution.  
  Local personal income effects for sport fishing for salmon and steelhead were estimated based on information from the Oregon Angler Survey and Economic Study (The Research Group 1991). 
  Local personal income effects for commercial fishing for salmon were estimated based on local income factors for the Columbia River used by the (Seger personal communication). 
  All monetary values are in constant 1996 dollars. 
  PI = personal income 
  Under Alternative 3, take of listed fish would be prohibited, and fisheries would be closed.  All the related income would, therefore, be lost. 
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$1.2 million for Washington businesses, $804,000 for Oregon businesses, and $56,100 for 
sport fishing-related businesses in Idaho for Baseline 1.   

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option B 
The personal income effects on the local economy generated by sport fishing for salmon 
and steelhead and commercial fishing for salmon under Alternative 2, Option B, are shown 
in Table 4.4-11 for Baseline 1.  In Washington Alternative 2, Option B, would result in an 
annual loss of $248,000 in local personal income, representing a 1 percent decrease 
compared to Alternative 1.  Counties that would be most affected include Pacific (loss of 
$602,000), Cowlitz (loss of $585,000) and Lewis (loss of $363,000).  Personal income 
would increase by $1.7 million in unspecified Washington counties, indicating that income 
reductions predicted for some counties would likely be less than those shown in Table 
4.4-11.  In Oregon, local personal income would decrease by approximately $247,000 
(a reduction of 10 percent).  Counties that would be most affected include Clackamas (loss 
of $1.3 million) and Clatsop (loss of $608,200).  Personal income would increase by 
$2.2 million in unspecified Oregon counties, indicating that income reductions predicted 
for some counties would likely be less than those shown in Table 4.4-11.  In Idaho, 
personal income in the local economy would not change under Alternative 2, Option B, 
compared to Alternative 1. 

For Baseline 2, local personal income generated by commercial salmon fishers under 
Alternative 2, Option B, are shown in Table 4.4-12.  In Washington Alternative 2, Option 
B, would result in an annual loss of approximately $248,000 in local personal income 
(a 2 percent decrease).  Counties that would be most affected include Pacific (loss of 
$276,500), Cowlitz (loss of $115,500), and Lewis (loss of $59,500).  Personal income 
would increase by $304,000 in unspecified Washington counties, indicating that income 
reductions predicted for some counties would likely be less than those shown in 
Table 4.4-12.  In Oregon local personal income would decrease by approximately $247,000 
(a reduction of 2 percent).  Counties that would be most affected include Clackamas (loss 
of $294,200) and Clatsop (loss of $285,800).  Personal income would increase by $513,000 
in unspecified Oregon counties, indicating that income reductions predicted for some 
counties would likely be less than those shown in Table 4.4-12.  In Idaho personal income 
in the local economy would not change under Alternative 2, Option B, compared to 
Alternative 1. 

Net income (profits) to businesses that are directly affected by sport fishing for salmon and 
steelhead is shown in Table 4.4-7 for Baseline 1 and in Table 4.4-8 for Baseline 2.  For 
Baseline 1 these businesses would receive approximately $10.3 million in net income under 
Alternative 2, Option B, similar to Alternative 1.  Regionwide, net income is not expected 
to change significantly under Alternative 2, Option B, in Washington, Oregon, and Idaho 
compared to Alternative 1, although inter-county shifts in net income may occur in 
Washington and Oregon (Table 4.4-7). 

Alternative 3—No Incidental Take 
Under Alternative 3, there would be no sport fishing for salmon and steelhead or 
commercial drift gillnet fishing for salmon in the Lower Columbia River.  The effect of this 
alternative would be to forego the regional economic effects, represented by personal 
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income effects, of these activities on the local economy that are generated under 
Alternative 1, which are shown in Table 4.4-11 for Baseline 1. 

Under Alternative 3, personal income generated by sport fishing for salmon and steelhead 
and commercial drift gillnet fishing for salmon in local economies throughout the region 
would be reduced by up to $60.3 million.  The actual amount that would be lost depends on 
the amount of fishing for other species that is substituted for salmon and steelhead.  In 
addition, angler spending in the local economy on substitute goods and services would 
reduce the negative effects on personal income generation.  Assuming that no substitution 
of spending in the local economy occurs, local economies in Washington, Oregon, and 
Idaho would lose approximately $30.6 million, $27.5 million, and $2.3 million in personal 
income, respectively (Alternative 1, Table 4.4-11).  Personal income effects would be 
greatest in Clackamas County, Oregon ($9.2 million), Cowlitz County, Washington 
($6.9 million), and the four-county area of Benton/Yakima/Franklin/Chelan, Washington 
($5.4 million).  

For Baseline 2, personal income generated by sport and commercial salmon fishing in local 
economies throughout the region would be reduced by up to $26.8 million (Table 4.4-12).  
As indicated above, the actual amount that would be lost to local economies depends on the 
level of substitute spending in the local economy.  Assuming that no substitution spending 
occurs, local economies in Washington, Oregon, and Idaho would lose approximately, 
$14.4 million, $10.9 million, and $291,000 in annual personal income, respectively.  
Personal income effects would be greatest in Cowlitz County, Washington ($3.3 million), 
Clackamas County, Oregon ($3.1 million), and Lewis County, Washington ($2.7 million).  

Under Alternative 3, net income to businesses that rely on spending by salmon and 
steelhead anglers would also be reduced.  The amount that would be lost depends on the 
amount of fishing for other species that is substituted for salmon and steelhead; in addition, 
angler spending in the local economy on substitute goods and services would reduce the 
negative effects on net income.  Assuming that no substitution of spending in the local 
economy occurs, sport fishing-related businesses in Washington, Oregon, and Idaho would 
forego approximately $5.2 million, $4.7 million, and $400,000, respectively, for Baseline 1.  
For Baseline 2, potential reductions in net income to businesses that rely on spending by 
salmon and steelhead anglers include approximately $2.4 million, $1.7 million, and 
$259,000 to sport fishing-related businesses in Washington, Oregon, and Idaho, 
respectively.  The reduction in net income to sport fishing-related businesses would be 
expected to be less because some amount of target species substitution seems likely. 

4.4.2.5 Social (Community) Effects 

Non-Tribal Commercial Fishing Community 

Alternative 1—No Action 
There were 689 non-Tribal commercial fishing vessels licensed to fish in the Columbia 
River in 1997, some of which fish for sturgeon and shad when market conditions permit 
and some of which are licensed to fish in other areas, such as Grays Harbor, Willapa Bay, 
or Puget Sound.  As noted above, the net income of salmon fisheries for non-Tribal 
commercial fishermen in the Columbia River would be $700,000 for Baseline 1 and less 
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than $100,000 for Baseline 2 under Alternative 1.  Assuming that all vessels participate in 
the fishery, this is slightly more than $1,000 in net income per vessel for Baseline 1 and 
slightly less than $122 in net income for Baseline 2.  As shown in Tables 4.4-9 and 4.4-10, 
counties with relatively high levels of estimated net income from non-Tribal commercial 
fishing include Pacific County, Washington ($31,500 to $264,600); Clatsop County, 
Oregon ($31,500 to $264,600), and Columbia County, Oregon ($8,400 to $70,500). 

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option A 
Alternative 2, Option A, would produce small changes in the amount of net income 
received by commercial fishing communities compared to Alternative 1.  As Tables 4.4-9 
and 4.4-10 show, these changes would be smaller than under Alternative 2, Option B.  
Under Alternative 2, Option A, net incomes for commercial fishers in the Columbia River 
basin would decline by 8 to 19 percent.  In monetary terms, these reductions would be 
small, ranging from $16,300 for Baseline 2 to $53,300 for Baseline 1.  The largest 
reductions would occur in communities in Pacific and Clatsop counties, where net income 
would decrease by approximately $20,000 in each county. 

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option B 
Alternative 2, Option B, would produce small changes in the amount of net income 
received by commercial fishing communities compared to Alternative 1.  As shown in 
Tables 4.4-9 and 4.4-10, net incomes for commercial fishers in the Columbia River would 
decline by 19 to 24 percent for Baselines 2 and 1, respectively.  In monetary terms, 
however, these regionwide reductions would be small, ranging from $16,300 for Baseline 2 
to $167,600 for Baseline 1.  The largest reductions would occur in communities in Pacific 
County, Washington, and Clatsop County, Oregon, where net income would decrease by an 
estimated $62,800 for Baseline 1. 

Alternative 3—No Incidental Take 
As noted previously, the net income of salmon fisheries for non-Tribal commercial 
fishermen in the Columbia River basin under Alternative 1 would be $700,000 for Baseline 
1 and less than $100,000 for Baseline 2 (Tables 4.4-9 and 4.4-10).  Under Alternative 3, 
this net income would be lost to non-Tribal commercial fishing communities.  In monetary 
terms, effects would be greatest on commercial fishing communities in Pacific County, 
Washington, and Clatsop County, Oregon.  Net income would decrease by an estimated 
$31,500 to $264,600 in each county but it is unlikely these reductions would have 
substantial adverse effects on communities, although commercial salmon fishers and 
specific businesses that provide goods and services to these fishers would be substantially 
affected. 

Recreational Fishing Community 

Alternative 1—No Action 
Because the Columbia River basin comprises such a large area with numerous anadromous 
streams having runs of fish returning throughout the year, it represents an exceptionally 
large and important recreational fishing resource for the citizens of Washington, Idaho, 
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Oregon, and other areas.  The nearly 788,000 annual angler days (Baseline 2) predicted for 
salmon and steelhead anglers for the Columbia River and its tributaries (Table 4.4-8) is 
over three times the number of ocean salmon angler trips for the Pacific Coast 
(Washington, Oregon, and California).  Estimated angler days are higher (1.9 million) for 
Baseline 1 (Table 4.4-7).  Angler days are highest for Clackamas County, Oregon, and 
Cowlitz and Lewis counties, Washington, although a number of counties within the 
Columbia River basin experience substantial sport fishing activity.  Recreational fishing 
represents both a significant cultural tradition and social benefit for citizens of the region.  

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option A 
Under Alternative 2, Option A, sport fishing angler days would increase for both Baseline 1 
and 2 relative to status quo levels of angler effort.  As Tables 4.4-7 and 4.4-8 show, angler 
days are estimated to increase by 20 and 61 percent for Baselines 1 and 2, respectively.  
The increased sport fishing activity would have beneficial effects on recreational fishing 
communities by increasing sport fishing-related expenditures in these communities and by 
providing enhanced angling opportunities to residents.  All counties in the region would 
benefit from increased angler activity under Alternative 2, Option A.  The percentage 
increases in angler activity would be greatest for communities in Pacific (44 to 109 percent 
increase) and Klickitat (24 to 84 percent) counties, Washington.  

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option B 
Because steelhead and trout anglers, and in some cases salmon anglers, are required to 
release one or another species or to release wild fish depending on the fishery, it is not 
expected that a mark-selective fishery requirement for salmon (in addition to the one 
already in place for steelhead) under Alternative 2, Option B, would have any substantial 
negative effect on participation in the fishery.  No such effect has been documented for 
steelhead mark-selective fishery regulations in the decade or more since their inception.  
Relative to Alternative 1, sport fishing angler days would decrease slightly under 
Alternative 2, Option B, for Baselines 1 and 2 (Tables 4.4-7 and 4.4-8). 

Alternative 3—No Incidental Take 
Because the Columbia River basin consists of a large area, with numerous anadromous 
streams having runs of fish returning throughout the year, it represents an exceptionally 
large and important recreational fishing resource for the citizens of Washington, Idaho, 
Oregon, and other areas.  Recreational fishing represents both a significant cultural 
tradition and social benefit for citizens of the region.  Implementation of Alternative 3 
would result in a substantial loss of fishing opportunity for Washington, Oregon and Idaho 
anglers, including the loss of all salmon-related angling effort, which ranges from an 
estimated 788,000 days under Alternative 1 for Baseline 2 to 1.9 million angler days for 
Baseline 1.  The loss of this activity would substantially reduce angler-related expenditures 
within the region.  As shown in Tables 4.4-7 and 4.4-8, net income to sport fishing-related 
businesses would decrease by $4.4 to $10.3 million.  Sport fishing opportunities for 
resident anglers would also decline.  Reductions in business income and angler 
opportunities would be greatest in recreational fishing communities in Clackamas County, 
Oregon, and Cowlitz County, Washington, although all Columbia River basin counties in 
Washington, Oregon, and Idaho would be substantially affected (Tables 4.4-7 and 4.4-8). 
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Local Communities and Counties 

Alternative 1—No Action 
Total personal income for the counties in the Columbia River basin was $26.3 billion in 
1994 (Bureau of Census).  The $60.3 million of personal income generated in local 
economies from sport and commercial fishing for Baseline 1 and the $26.8 million 
generated for Baseline 2 represent 0.23 and 0.10 percent, respectively, of total personal 
income for counties in this region (Tables 4.4-11 and 4.4-12).  The proportion of total 
personal income related to salmon and steelhead angling exceeded 1 percent in three 
Washington counties:  Wahkiakum (1.7 percent), Klickitat (1.3 percent), and Pacific 
(1.2 percent).   

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option A 
Personal income generated by sport and commercial fishing for salmon represents a small 
percentage of total personal income in all Columbia River basin counties, except 
Wahkiakum, Klickitat, and Pacific in Washington State.  As a result, Alternative 2, 
Option A, would have little effect on the regional economies of counties within the 
Columbia River basin, although these changes would be beneficial in virtually every county 
within the region.  As shown in Tables 4.4-11 and 4.4-12, regionwide increases in personal 
income from salmon fishing under this alternative would range from 19 to 55 percent 
compared to Alternative 1, although increases could be as high as 84 percent in Klickitat 
County for Baseline 2. 

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option B 
As discussed previously, personal income generated by sport and commercial fishing for 
salmon represents a small percentage of total personal income; thus, Alternative 2, Option 
B, would have little effect on the regional economies of counties within the Columbia River 
basin.  As shown by Tables 4.4-11 and 4.4-12, regionwide reductions in personal income 
from salmon fishing would range from 1 to 2 percent compared to personal income levels 
under Alternative 1; reductions could be as high as 16 percent in Pacific County, 
Washington, and Clatsop County, Oregon, for Baseline 2.  There would be no change in 
personal income generated by sport and commercial fishing for salmon in Idaho. 

Alternative 3—No Incidental Take 
Implementation of Alternative 3 would result in the loss of all personal income generated 
by sport and commercial salmon fishing in the Columbia River basin.  As shown in Tables 
4.4-11 and 4.4-12, regionwide personal income losses would total more than $60.3 million 
for Baseline 1 and $26.8 million for Baseline 2.  Total personal income for the counties in 
the Columbia River basin was $26.3 billion in 1994 (Bureau of Census), indicating that the 
potential loss in personal income for Baselines 1 and 2 would represent 0.23 and 
0.10 percent, respectively, of total personal income for counties in this region.  As a result, 
implementation of Alternative 3 would not have a substantial effect on the regional 
economy.  Some communities heavily dependent upon salmon sport and commercial 
fishing, however, could be substantially affected, including communities where personal 



Chapter 4 
Environmental Consequences 
 

4-126  Columbia River Basin Pacific Salmon Fisheries Management FPEIS 

income related to salmon and steelhead angling currently exceeds 1 percent (Wahkiakum 
[1.7 percent], Klickitat [1.3 percent], and Pacific [1.2 percent], counties, Washington). 

Columbia River Tribal Communities 

Alternative 1—No Action 
As comanagers of Columbia River basin fisheries the Tribes set regulations for gear types 
and fisheries in cooperation with the states; their compliance with NMFS recommendations 
for the conduct of the fisheries is voluntary.  As such, the economic and social effects of 
salmon harvests under Alternative 1 are not reflected in Tables 4.4-7 through 4.4-12.  
Salmon fishing, however, is an important component of the socioeconomic structures of 
Columbia River basin Tribal communities. 

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option A 
The main effect of Alternative 2, Option B, would be a change in current fishing methods 
with possible changes in efficiency, depending on the gear type used in place of gillnets.  If 
tangle nets are used to replace gillnets, it is likely that harvest efficiency would fall; 
however, traps, weirs, or beach seines would likely be more efficient where they could be 
used.  It is impossible to predict the willingness of individual Tribes to change gear types 
and methods.  While it might be argued that abandoning gillnets in favor of other gear types 
requires a marked change from cultural tradition, it is evident that Tribal fishers have 
continually innovated in developing gear and methods and/or adopting methods from other 
cultures, and were the original users of some of the selective-fishing gear types.  In British 
Columbia a large scale program to develop live capture, selective-fishing gear and methods 
for freshwater salmon fisheries has begun and most innovations are being undertaken by 
First Nations Tribes.  The Puyallup Tribe in Puget Sound is currently participating in a 
study of tangle net efficiency. 

Another cultural effect of the mark-selective fishery approach is the prohibition against 
keeping wild salmon, which for Tribes have significant cultural/religious significance.  
Considerable time was devoted to interviewing Tribes for this FPEIS about the issue of 
releasing wild fish, although not all Tribes responded.  A representative of the Yakama 
Tribe noted that their Tribe places the greatest cultural importance on harvesting wild 
salmon for ceremonial uses, but the need to harvest wild salmon and steelhead varies by 
Tribal member and the practice of releasing wild fish caught in commercial or ceremonial 
and subsistence fisheries varies by individual.  Tribal members are trying to avoid 
harvesting wild steelhead (Parker 1999).  With reduced salmonid stocks Warm Springs 
Tribal members consider the harvesting of wild salmon, a preference for their Tribe, a 
luxury.  Wild steelhead harvested during subsistence fishing on the Deschutes River are 
released (Fagen 1999).  Umatilla Tribal commercial fishermen usually keep both wild and 
hatchery fish, but in ceremonial and subsistence fisheries wild steelhead are typically 
released on a voluntary basis, mostly by Tribal members using hook-and-line (James 1999). 

Alternative 2—Live Capture, Selective, and Terminal Fisheries, Option B 
The effects of Alternative 2, Option B, on Tribal communities would be similar to those 
described for Alternative 2, Option A. 
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Alternative 3—No Incidental Take 
As comanagers of Columbia River fisheries, the Tribes set regulations for gear types and 
fisheries in cooperation with the states; their compliance with NMFS recommendations for 
conduct of the fisheries is voluntary.  As such, the Tribes would likely avoid the adverse 
effects of Alternative 3 by continuing their current fishing practices.  It is impossible to 
predict the willingness of individual Tribes to comply with harvest restrictions imposed 
under Alternative 3.  Should the Tribes comply with these restrictions, they would forego 
their current harvests of salmon within the Columbia River basin, which would result in 
substantial economic, social, and cultural effects on the Tribes.  In addition to the loss of 
subsistence harvests, compliance with Alternative 3 would result in the Tribes foregoing 
their ability to harvest wild salmon for ceremonial uses, an activity of great cultural 
importance for some Tribes. 

4.4.3 Comparison of Alternatives 
Alternative 2 would likely have significant economic, cultural, and social effects.  
Depending on the specifics of how selective fisheries are implemented, effects may 
include: 

• Gear types and fishing technique used by commercial Tribal and non-Tribal 
fishermen and some Tribal ceremonial and subsistence fishermen would change, 
necessitating a transition period to determine which gear types are best suited to 
particular circumstances. 

• Expanded use of terminal fishing areas would be necessary to access some 
harvestable stocks.  Because Tribes’ usual and accustomed fishing areas are limited 
geographically, some Tribes might loose access to stocks returning to terminal 
areas outside their usual and accustomed fishing areas. 

• New fishing methods could increase or decrease effort or numbers of fishermen 
needed to achieve a harvest similar to that under Alternative 1. 

• The assumption that wild salmon and steelhead would have to be released.  Some 
Tribal and sport fishermen especially prize wild salmon and steelhead.  Tribal 
fishermen consider the right to harvest wild salmon and steelhead to be guaranteed 
by treaty and an essential part of their cultural heritage. 

• Salmon and steelhead harvested in some terminal areas, as under Alternative 2, 
Option A, may command a lower market price than those harvested earlier in their 
spawning migration.  This lower market price may be offset by other terminal 
fishing areas producing higher quality fish and by overall benefits anticipated from 
greater consistency and predictability of catch from other areas. 

For Baseline 1, a mark-selective fishing alternative that did not allow for additional 
exploitation of hatchery fish and healthy wild fish to offset releases of non-targeted wild 
fish would have the greatest effect on Tribal commercial fishermen (44 percent decline), 
followed by Tribal ceremonial and subsistence fishermen in Zone 6 (43 percent decline in 
harvests), non-Tribal commercial fishermen (18 percent decline), Tribal ceremonial and 
subsistence fishermen in tributaries (14 percent decline), and recreational fishermen 
(7 percent decline).  The percentage of lost harvests for Baseline 2 would have been 
slightly less than that for Baseline 1, except lost harvests by commercial Tribal fishermen 
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would have increased to 51 percent because of lost opportunity to retain upriver fall 
chinook. 

Selective fishing offers the opportunity to increase fishing effort on surplus hatchery fish in 
mixed stock areas, while maintaining existing impact rates on non-target stocks.  If all 
surplus hatchery and healthy natural runs could be harvested, the maximum potential harvest 
would be approximately 12 to 38 percent greater than under Alternative 1 for Baseline 1 and 
Baseline 2, respectively.  The actual harvest during selective fishing operations would be 
less than this maximum given the assumptions related to abundance for the benefits of 
selective harvest and may be even greater if survival conditions improve substantially, as 
they have over the last few years. 

Under Alternative 2, Option A, the benefits of selective harvest accrue to the fisheries as 
opposed to increasing escapement. 

Alternative 3 would have substantial adverse economic, social, and cultural effects on 
Tribal and sport fishermen, and businesses which depend on them.  Importantly, 
Alternative 3 would effect the trust agreements between Indian Nations and the Federal 
Government.  Production hatcheries would likely close to reduce straying to the spawning 
grounds, and incentives to monitor the population status of wild stocks would likely 
diminish.  
Alternatives 1 and 2 would both have minor effects on habitat and water quality in the 
Columbia River basin.  The primary effect is from small, localized areas of habitat 
degradation associated with fishing operations from stream banks.  These alternatives 
would also have relatively minor effects on other species. 

Mass-marking of chinook and coho salmon will affect current methods for salmon 
management because mass-marking requires changing methods for gathering and 
interpreting data from coded-wire-tags, the primary tool used by fishery management 
agencies for evaluating changes in salmon production, distribution, and exploitation.  
Revised sampling and modeling techniques would likely be required for chinook before 
large-scale selective fisheries could be implemented. 

4.4.3.1 Issues Related to Alternative Gear and Methods 
Although Alternative 2 does not specify a particular type of gear for achieving a lower 
incidental mortality rate in fisheries, it is anticipated that gear types would be regulated by 
the various jurisdictions primarily on the basis of their ability to minimize incidental 
mortality on released fish.  Historically, a number of fishing techniques have been used in 
the Columbia River and elsewhere, which would in all likelihood have lower incidental 
mortality rates than the gillnets now employed in the majority of commercial and 
ceremonial and subsistence fisheries (Table 4.4-13).  Many of these methods were 
employed in the 19th and early 20th century or were employed before the development of 
non-Tribal fisheries; however, the majority were discontinued for a variety of 
socioeconomic reasons (Chapter 3).  British Columbia is currently experimenting with 
several of these fishing techniques, but the experiments tend to focus on practical 
considerations of deployment and design rather than on determining incidental mortality 
rates.  It is assumed that a selective fishery regime would comprise a mixture of selective 
and terminal fishery gear types and methods based on species composition, location, stock 



Chapter 4 
Environmental Consequences 

 

Pacific Salmon Fisheries Management FPEIS Columbia River Basin  4-129 

status, and environmental conditions.  Table 4.4-13 briefly describes some of the alternative 
fishing methods which could be employed in the Columbia River system and summarizes 
key technical and socioeconomic considerations for these methods. 

4.4.3.2 Other Issues  
Harvest enumeration has historically been a main source of information for monitoring 
abundance, especially in tributaries below Bonneville Dam.  Eliminating fisheries would 
require changes in the way managers monitor salmon and steelhead populations.  
Curtailment of salmon fishing in the Columbia River basin without concurrent reduction in 
hatchery production would lead to large numbers of hatchery fish returning to hatcheries 
and straying to spawning grounds.  Stray hatchery salmon may adversely affect natural 
spawning populations through competition for spawning sites and mates; interbreeding 
with natural stocks and alteration of the genetic composition of the natural population; and 
competition between juvenile hatchery, wild, and hybrid salmon and steelhead (Hindar et 
al. 1991, Grant et al. 1997).  Curtailment of all salmon and steelhead fishing would likely 
be accompanied by reduced hatchery production to reduce or eliminate many of the 
potential adverse effects of widespread hatchery straying.  Fisheries outside the Columbia 
River targeting these stocks would decline as a result.  Many of the hatchery programs are 
required as mitigation for various hydro-development projects. 

Harvest managers attempt to “shape” fisheries to achieve sufficient spawning escapement 
for future healthy fisheries or to protect a stock from further decline (e.g., Snake River fall 
chinook).  This is accomplished by setting either spawning escapement goals or harvest rate 
limits, which may vary with run size.  Escapement goals or harvest rate limits typically do 
not distinguish between naturally produced and hatchery fish, but harvest rates for 
Columbia River stocks have recently been set to provide protection to weak stocks and 
have been achieved for most Columbia River stocks in recent years.  In general, 
escapement goals are established at levels to adequately seed the spawning and rearing 
habitats and potentially produce large future harvests, given favorable environmental 
conditions.  Several of these goals were established before construction of dams and other 
alterations to habitat, thus, some stocks would not achieve the escapement goal even if the 
fishery did not exist.  Escapement goals were rarely achieved for upriver spring chinook, 
Snake River spring chinook, Snake River summer chinook, wild upriver summer steelhead 
(A run), wild upriver summer steelhead (B run), or sockeye salmon.  Escapement goals 
were occasionally met for Willamette spring chinook and upper Columbia River summer 
chinook, and frequently met for Lewis River bright chinook.  

The majority of salmon and steelhead fisheries in the Columbia River basin are directed at 
hatchery stocks, of which most appear to be receiving sufficient returns in order to meet 
egg take goals.11 Notable exceptions to this are Snake River spring/summer and Lower 
Columbia River chinook facilities; however, low returns are related primarily to low adult 
survival rates, especially in recent years, rather than to harvests. 

                                                 
11  Egg take goals vary annually depending on program needs.  
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Table 4.4-13. Comparison of some alternative gears and fishing methods which could be employed in 
mark-selective fisheries in the Columbia River. 

Method Description, Location, and Timing Factors 
Live Release 
Capability Technical Considerations 

Socioeconomic 
Considerations 

Tangle Nets Tangle nets consist of lightweight webbing suspended 
between a float line and a weighted line.  Fish are captured 
when they become entangled in the fine mesh.  Because the 
mesh size is small in relation to the fish size, fish become 
entangled by their mouth, snouts, or opercula, rather than 
their gills. 

Tangle nets need to be fished where there is some current; 
therefore, they would not be effective in Columbia River 
impoundments. 

As yet, they have only been tested as drift nets. 

Research is promising 
but insufficient .  
Current estimate of 
catch-and-release 
mortality is < 10%. 

This gear has been used 
experimentally in chum salmon 
fisheries in British Columbia.  
Tangle nets can be deployed from 
craft and in a manner similar to 
the traditional gillnets used by 
commercial fishermen. 

Requires a minor but 
more labor intensive 
change in fishing 
style. 

Beach Seines Beach seines are constructed of relatively heavy Mesh 
attached to a float line and a weighted line.  Fish are captured 
by encircling them with the seine, then drawing up the bottom 
portion in “pursing” action.  Beach seines are so-called 
because one end is typically affixed to shore while a boat is 
used to pull the other end, to encircle fish.  This method could 
be Practical in the Columbia River mainstem.  Practical in 
mainstem, perhaps some areas of the Snake River. 

Seine mortality rates are 
not well established, but 
promising. 

Technology is traditional and was 
used at the turn of the century by 
Tribal and non-Tribal fishers in 
numerous locations. 

Requires pooling of 
labor (i.e., larger 
crews) 

Merwin Traps Merwin traps are rectangular or tubular shaped traps 
consisting of a (metallic) frame and netting.  Fish can swim 
into but not out of the trap because of their shape.  They are 
anchored in locations along the suspected migratory path of 
salmon or other fish. 

These traps have been 
used with some success 
to collect salmon in the 
Columbia River for 
research.  Catch-and-
release mortality is 
probably low.  

Original traps are large, 
cumbersome to move, and 
require very substantial anchoring 
systems. 

Requires pooling of 
labor (i.e., larger 
crews) 

Weirs A weir is a blockage or partial blockage on a stream which 
forces migrating fish to swim into a contained holding area 
where they can be captured by dip nets or other means.  
Traditionally, weirs were constructed of natural materials 
such as logs, wooden stakes, stones, or a combination thereof. 

Mortality would occur 
as part of the dip netting 
and sorting of catch. 

May not be an option in 
mainstem because of navigation 
considerations and large size 
needed to be effective.  This is a 
relatively simple, traditional 
American Indian/Alaska Native 
technology that is being 
experimented with by some 
Canadian First Nations fishers. 

Technology is 
traditional for Tribes. 

Traps Traps work on the same basic design but generally do not 
block an entire stream and involve more complicated holding 
system. 

Mortality would occur 
as part of the sorting of 
catch. 

While this was one of the most 
common ways of harvesting in 
the Columbia River in the 1800s, 
changes in shore line habitat, 
property ownership, navigation 
requirements, and river flow may 
make application more limited. 

The technology is 
traditional for Tribal 
and non-Tribal 
fisheries but would 
require a pooling of 
labor. 

Collection at 
Dams 

 With properly 
developed systems fish 
from wild runs might be 
segregated with 
virtually n o handling-
related mortality. 

Equipment is already in use at 
some dams to detect CWT fish.  
Work is being done with image 
detection systems to identify fin 
clipped fish. 

Could be highly 
efficient but would 
require modification 
of fish ladder 
system.  Basically, 
all species and runs 
except lower river 
returns could be 
sorted at Bonneville 
Dam.  While highly 
efficient, this 
approach has 
Obvious social/ 
cultural drawbacks 
for traditional 
fishers. 

Fish 
Traps/Wheels 
(stationary) 

Fish wheels consist of a netting chamber, a set of paddle 
wheels (also of netting) suspended an axel and a basket 
section.   

Mortality would occur 
as the fish are scooped 
by the wheel. 

Considerable research is 
underway by British Columbia 
Tribes for this technology 

Technology is 
traditional for Tribal 
and non-Tribal 
fishers.  Numerous 
traps are being used . 
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4.5 Cumulative Effects 
This section describes the cumulative effects of the proposed alternatives in the three management 
areas with particular reference to effects on listed ESUs.  Cumulative effects are the effects on the 
environment that result from the incremental impact of the action when added to other past, present, 
and reasonably foreseeable future actions regardless of what agency (federal or non-federal) or 
person undertakes those actions.  Cumulative effects can result from individually minor, but 
collectively significant, actions taking place over a period of time.  

Many salmon stocks along the West Coast routinely meet management objectives and are 
considered healthy, but many stocks are also severely depressed, as is indicated by the number of 
listed salmonid ESUs.  Harvest has contributed, in varying degrees, to the decline of many of these 
depressed runs that now require special consideration and protection; therefore, NMFS’ review of 
annual fishery management plans, with respect to their effect on listed species and other stocks of 
concern, is necessary and appropriate.  It is also true, however, that the declines of these species 
were rarely, if ever, solely the result of harvest.  As a result, recovery can occur only if the 
combined effects of all actions that adversely affect these stocks are adequately addressed.  Harvest, 
which is the subject of this FPEIS, plays a critical role because it must be constrained sufficiently to 
provide adequate escapement and the opportunity for species recovery, particularly in the short 
term.  Remedies in other action areas often take time to implement and even longer to take effect in 
the sense of providing improvements to survival of the species (e.g., a planned dam removal or 
changes in forest practices will not provide immediate survival benefits but may be critical to long-
term recovery).   

There will always be uncertainty regarding future conditions.  For example, it is difficult to predict 
what ocean survival conditions will be in the future.  It is also difficult to predict the timing and 
magnitude of survival improvements related to management actions taken to improve habitat 
conditions; nevertheless, harvest management decisions must be made based on the best available 
information regarding the species status, short-term forecasts, trends in survival, and a broad 
perspective regarding changing conditions in other sectors.  As a result, harvest decisions must be 
reevaluated frequently to ensure their consistency with the expectation of long-term recovery. 

The alternatives considered in this FPEIS were designed to meet NMFS’ jeopardy standards for 
protecting listed species at the time of their implementation; therefore, the effects of all the 
alternatives on the recovery of listed ESUs are beneficial relative to harvest management 
approaches used in past years (i.e., historical or pre-listing management approaches).  Because the 
proposed alternatives result in varying levels of harvest, incidental take, and spawning escapement, 
their effects on recovery of salmonid ESUs and on the human environment (i.e., through changes in 
fisheries) also differ. 

In an effort to provide a broad perspective regarding cumulative effects, this section discusses the 
general inventory of actions that are known to adversely affect salmon habitat and lists the factors 
for decline that were identified for each of the listed species.  NMFS also provides examples of 
current remedial activities designed, generally, to improve the status of the species.  This section 
then considers, more specifically, the effects of the alternative harvest management strategies that 
are the focus of this FPEIS.  For the listed ESUs and other stock groups, NMFS reviews the general 
level of harvest effects and how they would change under the proposed alternatives.  For several of 
the ESUs or stocks, risk assessments are available that have considered the degree to which harvest 
management actions can be expected to contribute to recovery.  Results of these risk assessments 
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are reviewed, and additional qualitative comments are provided, when possible, in an attempt to 
provide some perspective on the proposed alternatives, the degree to which harvest can be expected 
to contribute to recovery, and the degree to which necessary survival improvements will have to 
come from other sources of human-induced mortality.  

4.5.1 Factors for Decline of Salmonid ESUs 
Absent anthropogenic effects, survival of salmon populations within and among distinct 
populations is subject to wide fluctuations depending on various environmental factors.  
The greatest mortality for salmonids occurs during incubation, but a significant percentage 
of the surviving population dies while rearing in freshwater or in the ocean.  In freshwater, 
survival can be reduced by physical factors such as high stream flows and scouring of 
spawning redds (nests), sedimentation of spawning gravels, extreme temperatures, and low 
stream flows.  Biological factors influencing survival include predation, food availability, 
and competition for space.  Marine conditions, apparently influenced by wide-scale, 
interdecadal variations in oceanic and atmospheric conditions, influence predator 
abundance and food availability and may determine much of the annual and long-term 
variability in survival.  Biological and physical factors interact synergistically, and the 
relative importance of individual factors is difficult to quantify.  Salmonid behavior and 
locally adapted traits, such as time of migration, growth rate, and age at maturity, provide 
mechanisms allowing species to reduce the probability of mortality in specific 
environments (Taylor 1991).  Human-caused factors contributing to the decline and 
eventual listing of salmonid ESUs are described in the following:  

• Factors contributing to the decline of chinook salmon:  an addendum to the 1996 
West Coast steelhead factors for decline report (NMFS 1998d) 

• Appendix A of Draft Amendment 14 to the Pacific Coast Salmon Plan (Council 
1999a) 

• Status reviews of Pacific salmon and steelhead (Busby et al. 1996, Meyers et al. 
1998, Weitkamp et al. 1995). 

Actions that affect recovery of salmon and steelhead populations are often characterized by 
NMFS as belonging to one of the All-H categories:  habitat, hydropower, hatcheries, or 
harvest, which are summarized below.  An inventory of actions affecting salmon habitat 
and the habitat components likely to be altered by these actions is presented in Table 4.5-1.  
The factors for decline identified for each of the listed chinook ESUs are summarized in 
Table 4.5-2 to provide an overview of the similarities and the diversity of factors that affect 
salmonids across the geographic range of West Coast salmon populations; factors affecting 
other listed species are similar.   

As part of the ongoing efforts of many jurisdictions, a variety of actions are underway or 
are beginning.  These actions are intended to mitigate the negative effects of many of the 
above actions and include modifications to hydropower and irrigation systems, new 
forestry management practices, and reform of hatchery management practices.  Examples 
of these actions are presented in Table 4.5-3.  Because the various action categories affect 
salmon stocks synergistically, it can be difficult, and, in some cases, misleading to evaluate 
the importance of one factor on recovery.  The relative importance of these categories on 
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Table 4.5-1. An inventory of actions affecting salmon habitat.   
Actions likely to affect Salmon EFH 

 Compaction of Soil/Creation of 
Impervious Surfaces Discharge of Wastewater, runoff Estuarine Habitat Alteration 

Introduce/Transfer/Control of 
exotic Organisms/Plants/Disease Creation of Migration Barriers/Hazards Marine Habitat Alteration 

Removal of Prey (Direct 
Removal) Redd Disturbance (Direct) 

Examples of Activities that May Involve Those Actions 

 

Forestry, agriculture, ranching, 
road building, construction, 
urbanization 

Industrial/food processing, mining, 
desalinization, aquaculture, forestry, 
agriculture, grazing, urbanization, vessel 
fueling/repair, dredging, oil/mineral 
development 

Jetty or dock construction, dredging, 
soil disposal, waste discharge, vessel 
operation (shallow water), ballast water 
disposal, aquaculture, pipeline 
installation 

Aquaculture, bilge water 
discharge, inter-basin water/fish 
transfer, fish introduction, 
boating 

Dam and irrigation facility 
construction/operation, road building, 
navigation lock operation, dock installation, 
stream bed mining, tide gate installation/ 
maintenance 

Dredge spoil disposal, 
mineral, oil level/transport, 
wastewater discharge, ballast 
discharge, spill dispersal, 
incineration 

Fishing, dredging, water 
intakes, water 
diversions 

Grazing, fishing, dredging, 
sand and gravel 
extraction, reservoir 
excavation for flood 
control  

Habitat Components 
Stream Water Quality:         

Temperature X X   X    
Dissolved Oxygen X X  X X    

Sediment/ 
Turbidity 

X X X  X   X 

Nutrients X X X X X    
Contaminants X X X X X    

Habitat Access:         
Physical Barriers     X    

Stream Habitat:         
Substrate X X X  X   X 

Large Woody Debris X X   X    
Pool Frequency X X   X    

Pool Quality X X   X    
Off-channel Habitat  X X  X    

Prey X X  X X  X X 
Predators    X X  X  

Channel Condition and 
Dynamics 

        

Width/Depth Ratio X X   X X   
Streambank/Channel 

Complexity 
X X   X X   

Floodplain Connectivity X X   X    
Stream Flow/ 
Hydrology 

        

Change in Peak/base 
flows 

X X   X    

Increase in drainage 
network 

X X   X    

Estuarine Habitat:         
Extent/Condition of 

Habitat Types 
    X X   

Extent/Condition of 
Eelgrass Beds 

     X   

Water Quality, Also 
Disease and 

Contaminants 

 X X X  X   

Water Quality/Timing of 
Fresh Water inflow 

X    X X   

Prey   X X X X X  
Predators   X X X X X  

Marine Habitat 
Elements 

        

Water Quality/Disease 
Contaminants 

 X X X  X   

Water Quality/Timing-
Riverine Plumes 

X        

Prey   X   X X  
Source:  Council 1999a. 
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Table 4.5-2. Factors for decline for listed chinook salmon ESUs. 
Name of ESU Geographic Range of ESU Factors Affecting ESU 
Puget Sound Strait of Juan de Fuca east of Elwha River, 

Puget Sound, and Hood Canal, WA 
Habitat blockages Hydropower development 
Hatchery introgression Harvest 
Urbanization Flood control and flow effects
Logging 

Snake River 
spring/summer-run 

Snake River, WA, upstream from confluence 
with Columbia River, Snake and Salmon 
Rivers, ID 

Logging 
Agriculture 
Hydropower development  

Snake River fall-run The Columbia River upstream of the Dalles 
Dam, including the Deschutes, John Day, 
Umatilla and Walla Rivers; the Snake River 
from is confluence with the Columbia River, 
upstream to hells Canyon Dam, the Clearwater 
River to its confluence with Lobo Creek, ID; to 
the Lower Salmon River, ID 

Logging Agriculture 
Hydropower development  Water diversion/extraction  
Hatchery introgression  Habitat blockages 
Mining Harvest 

Upper Columbia River 
spring chinook 

Columbia River tributaries of the Rock Island 
Dam and downstream of Chief Joseph Dam in 
Washington, excluding the Okanagan River 

Habitat degradation Agriculture  
Logging  Artificial propagation  
Hydropower development Water withdrawal, 

conveyance, and storage 
Flood control Harvest 

Lower Columbia River Mouth of the Columbia River eastward 
including tributaries downstream of Willamette 
Falls, OR and west of the Klickitat River, WA 

Hatchery introgression Hydropower development 
Habitat blockages Predation 
Logging Harvest 
Eruption of Mt. St. Helens  

Upper Willamette River Willamette River, OR from Willamette Falls 
upstream 

Habitat blockages Logging 
Hatchery introgression  Hydropower development 
Urbanization Harvest 

Central Valley spring-run Sacramento River, CA and San Joaquin River, 
CA 

Water diversion/extraction  Habitat blockages 
Mining Harvest 
Agriculture Hydropower development 
Urbanization Hatchery introgression 

Sacramento River winter-
run 

Sacramento River, CA Water diversion/extraction  Habitat blockages 
Mining Hydropower development 
Agriculture Hatchery introgression 
Urbanization 

California Coastal Chinook All coastal rivers and streams south of the 
Klamath River to the Russian River, CA 

Habitat degradation Agriculture  
Logging  Mining 
Artificial propagation  Hydropower development 
Water withdrawal,  Flood control 

conveyance, and storage Harvest 
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Table 4.5-3. Potentially beneficial actions related to listed salmonid stocks. 
Action Examples Description  

Columbia Basin Programs including increased flow during downstream migration periods 
improved fish screens to improved fingerling survival. 

Improved 
Juvenile Fish 
Passage 

California-San Joaquin  Improved fish screen devices etc. to improve fingerling survival.  Improved 
fish passage and water quality in estuarine environments (California Bay 
Delta program) 

Improving 
Estuarine 
Environment 

Duwamish River (Puget Sound) 
sediment cleanup and habitat 
improvement 

Several projects are in planning or underway to cap contaminated sediments 
or improve estuarine habitat in Puget Sound. 

Lower Snake River Four federally-operated dams on the Lower Snake River have been studied 
for removal to increase survival of Snake River chinook, steelhead and 
sockeye salmon juveniles during downstream passage. 

Elwha River Two privately owned dams on the Elwha River (flowing into the Strait of 
Juan de Fuca) have been tentatively approved for removal.  These dams 
totally block access to a large spawning area in relatively pristine 
environment.  Affected stock is part of Puget Sound ESU. 

Dam Removal 

Central and Southern Oregon Numerous dams on Rogue and its tributaries are being studied for removal 
to improve access to natural spawning areas. 

Dam Re-
Licensing/ 
Modification 

All areas Numerous FERC licensed dams will be reviewed over the next several 
years.  It is likely that renewal of licenses will require meeting more 
stringent ESA take requirements which could require dam modification. 

Washington A forest practices plan has been developed by the Washington Forest 
Practices Board  which would, among other things, provide for broader 
riparian buffer zones, improved fish passage and other measures to protect 
salmon habitat. 

Modifying 
Forestry 
Practices  

Oregon A forest practices plan is under development in Oregon which would, 
among other things, provide for broader riparian buffer zones improved fish 
passage and other measures to protect salmon habitat. 

Washington The Department of the Interior has instigated a comprehensive program to 
investigate and, where necessary, reform hatchery management practices.  A 
goal of the program is that hatchery programs should support recovery 
efforts for listed salmonids. 

Hatchery 
Reform 

Washington 
Oregon 

An abundance-based management system for chinook has been 
implemented. 

New PST Annex 4 provisions New provisions of Annex 4 stipulates the general goal of managing fisheries 
based on total mortality; instead of limiting fisheries by harvest, limiting 
them by harvest and incidental mortality. 

Wild salmonid policies The states of Alaska, Washington, and Oregon have adopted wild fish 
management policies which provide a framework for fisheries management 
to protect wild stocks. 

Fishing Treaties 
and Harvest 
Management 
Plans 

Revised management  
programs in the Columbia 
River 

Implementation of an abundance-based management system for winter, 
spring, and summer season fisheries in the Columbia River. 
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species survival will vary between the ESUs; however, some pertinent observations and 
generalizations can be made.  They are discussed in the following analysis.   

4.5.1.1 Habitat 
There is widespread agreement among the scientific community that loss or alteration of 
riparian habitat is the primary risk factor for salmon populations as a whole.  In most 
western states, approximately 80 to 90 percent of the historic riparian habitat has been 
eliminated or altered.  Wetlands have diminished by one-third in Washington and Oregon 
and by 91 percent in California.  In Washington and Oregon, sedimentation and other 
factors have reduced some types of preferred rearing habitat by 58 to 80 percent in some 
areas (NMFS 1998d).  In general, habitat destruction and degradation has had a substantial 
effect on the survival of salmon and steelhead throughout their range. 

The quality and quantity of freshwater habitat in much of the Columbia River basin—
32 subbasins provide spawning and rearing habitat—have declined dramatically in the last 
150 years.  Forestry, farming, grazing, road construction, hydrosystem development, 
mining, and urbanization have radically changed the historical habitat conditions of the 
Columbia River basin.  More than 2,500 streams and river segments and lakes do not meet 
Federally approved state and Tribal water quality standards and are now listed as water-
quality-limited under Section 303(d) of the CWA.  Most of the water bodies in Oregon, 
Washington, and Idaho listed on Section 303(d) do not meet water quality standards for 
temperature. 

Many tributaries have been significantly depleted by water diversions.  In 1993, fish and 
wildlife, Tribal, and conservation group experts estimated that 80 percent of 153 Oregon 
tributaries had low-flow problems (two-thirds caused in part by irrigation withdrawals).  
The NWPPC showed similar problems in many Idaho, Oregon, and Washington tributaries.  
In addition, more than 50 percent of the original marshes and spruce swamps in the estuary 
have been converted to industrial, transportation, recreational, agricultural, or urban uses.   

On a larger landscape scale, human activities have affected the timing and amount of peak 
water runoff from rain and snowmelt.  Forest and range management practices have 
changed vegetation types and density, which can affect timing and duration of runoff.   

Many riparian areas, floodplains, and wetlands that once stored water during periods of 
high runoff have been developed.  Urbanization paves over or compacts soil and increases 
the amount and pattern of runoff reaching rivers and streams. 

As noted in the previous section, there are many ongoing efforts designed to improve 
habitat conditions and promote the conservation of salmon and steelhead populations. 
Some of these are listed in Table 4.5.3.  There is a more detailed discussion of cumulative 
effects and related conservation initiatives for the Columbia River basin and Washington 
and Oregon coastal areas in NMFS’ recent biological opinion regarding Columbia River 
fisheries (NMFS 2001).  More generally, state, Tribal, and local government actions will 
likely take the form of legislation, administrative rules, or policy initiatives.  Government 
and private actions may encompass changes in land and water uses (including ownership 
and intensity), any of which could impact listed species or habitat.   

Government actions are subject to political, legislative, and fiscal uncertainties.  These 
realities, added to the geographic scope of the action area, which encompasses numerous 
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government entities exercising various authorities and the many private landholdings, make 
any analysis of cumulative effects difficult and speculative.  It is, nonetheless, important to 
consider actions designed to improve habitat conditions as part of the cumulative effects. 

4.5.1.2 Hydropower and Irrigation 
Water diversions for agriculture, flood control, domestic, and hydropower purposes have 
greatly reduced or eliminated habitat, especially in the Columbia River and Sacramento-
San Joaquin River basins.  In the Columbia River basin, dams have eliminated access to 
approximately 55 percent of the basin area and 31 percent of the river miles historically 
available to salmon and steelhead (NRC 1996).  Storage dams have eliminated spawning 
and rearing habitat and have altered the natural hydrograph of the Snake and Columbia 
rivers, decreasing spring and summer flows and increasing fall and winter flows.  Run-of-
river dams have altered physical and biological characteristics of the river environment and 
reduced survival of downstream-migrating juvenile salmonids and upstream-migrating 
adults.  Power operations cause flow levels and river elevations to fluctuate, affecting fish 
movement through reservoirs and riparian ecology, and stranding fish in shallow areas.  
The eight dams in the migration corridor of the Snake and Columbia rivers alter smolt and 
adult migrations. 

There have been numerous changes in the operation and configuration of the Federal 
Columbia River Power System (FCRPS) as a result of ESA consultations between the 
Action Agencies (BPA, the Corps, and BOR) and the services (NMFS and USFWS).  In 
addition to spill, flow, and transportation improvements, the Corps implemented numerous 
other improvements to project operations and maintenance at all Columbia and Snake river 
dams.  It is possible to quantify the survival benefits accruing from these many actions for 
each of the listed ESUs.  For Snake River spring/summer chinook smolts migrating inriver, 
the estimated direct survival through the hydrosystem is now between 40 and 60 percent 
compared with an estimated survival rate during the 1970s of 5 to 40 percent.  Snake River 
steelhead have probably received a similar benefit because their life history and run timing 
are similar to those of spring/summer chinook (NMFS 2000b). 

4.5.1.3 Hatcheries 
For more than 100 years, hatcheries in the Pacific Northwest have been used to replace 
natural production lost as a result of the FCRPS and other development, not to protect and 
rebuild natural populations.  As a result, most salmon populations in this region are 
primarily hatchery fish.  In 1987, for example, 95 percent of the coho, 70 percent of the 
spring chinook, 80 percent of the summer chinook, 50 percent of the fall chinook, and 
70 percent of the steelhead returning to the Columbia River basin originated in hatcheries 
(CBFWA 1990).  Many hatchery stocks can sustain much higher harvest rates than natural 
stocks because hatchery practices protect fish during the critical egg and fry stages.  As a 
result, more smolts can be produced from a given number of spawners.  If hatchery stocks 
are targeted in mix-stock fisheries, less productive wild stocks may be overharvested.  
Much has been done to reform hatchery practices in recent years to reduce the adverse 
effects and these efforts remain ongoing.  It is also important to recognize the beneficial 
aspects of hatcheries that are, in some cases, essential to species preservation and recovery.  
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While hatcheries have contributed greatly to the overall numbers of salmon, only recently 
has the effect of hatcheries on native wild populations been demonstrated.  In many cases 
these effects have been substantial.  For example, production of hatchery fish, among other 
factors, has contributed to the 90 percent reduction in wild coho salmon runs in the Lower 
Columbia River over the past 30 years (Flagg et al. 1995).  Hatcheries have traditionally 
focused on providing fish for harvest, with less attention given to identifying and resolving 
factors causing declines of native runs.  One of the prime recommendations in the National 
Research Council’s (NRC’s) study of salmon in the Pacific Northwest is that hatchery use 
“should occur within the context of fully implemented adaptive-management programs that 
focus on watershed management, not just on the fish themselves” (NRC 1996). 

NMFS has identified four primary categories of risk that hatcheries can pose on wild-run 
salmon and steelhead:  1) ecological effects, 2) genetic effects, 3) overharvest effects, and 
4) masking effects (NMFS 2000c).  Ecologically, hatchery fish can increase predation on, 
displace, and/or compete with wild fish.  Genetically, hatchery fish can affect the genetic 
variability of native fish via interbreeding, either intentionally or accidentally.  
Interbreeding can also result from the introduction of native stocks from other areas.  
Theoretically, interbred fish are less adapted to and productive within the unique local 
habitats where the original native stock evolved. 

In many areas, hatchery fish provide increased fishery opportunities.  When wild fish mix 
with hatchery stock, fishing pressure can lead to overharvest of smaller or weaker wild 
stocks.  Furthermore, when migrating adult hatchery and wild fish mix on the spawning 
grounds, the health of the wild runs and the condition of the habitat’s ability to support runs 
can be overestimated because the hatchery fish mask surveyors’ ability to discern actual 
wild run conditions.  

Problems associated with hatchery practices have been apparent for some time, and there 
are ongoing efforts to reform hatchery practices to address those problems. For example, 
NMFS determined that there is a need for immediate hatchery reform within the Columbia 
River basin (Federal Caucus 2000).  As a result, federal agencies are working to accelerate 
funding and implementation of the reform measures from the hatchery biological opinions 
and related actions that should proceed over the next 1 to 3 years.  Such reforms will be 
pursued in the context of hatchery and genetic management plans (HGMPs).  HGMPs are 
tools for defining goals and objectives of particular hatcheries and the relationship to 
prioritized basin objectives, including harvest opportunities and wild stock performance.  
Specifically, each HGMP should ensure that genetic broodstock selected is appropriate, that 
it minimizes the potential for adverse ecological effects on wild populations, and that it is 
integrated into basinwide strategies to meet the objectives of all four Hs.  The states have 
adopted similar hatchery reform programs as part of their wild stock recovery efforts.  
Detrimental effects associated with hatchery programs are being reduced as a result of the 
ongoing efforts.  More hatchery conservation programs that are specifically designed to 
address critical needs such as the Snake River sockeye captive brood stock program are 
being developed. 

4.5.1.4 Harvest 
Fishing (i.e., harvest) reduces the number of adult salmon returning to the spawning 
grounds and in some cases, harvest practices may alter species size, fecundity, age 
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structure, and migration timing.  Harvest may also alter the structure of ecosystems by 
reducing inputs of nutrients from the carcasses of spawned salmon.  Harvest restrictions 
have been used for decades to achieve spawning escapements; however, inadequate 
restrictions or other fishery management actions in the past have contributed to declines in 
natural salmon populations through error, lack of understanding and misguided policy 
decisions.12  More recent efforts have focused increasingly on scientific-based management 
objectives and on managing mixed-stock fisheries to meet the objectives of weak stocks. 

In the Columbia River basin, freshwater fisheries declined during the first half of this 
century, while ocean fisheries grew, particularly after World War II.  This trend occurred 
up and down the West Coast as fisheries with new gear types leapfrogged over the others to 
gain first access to the migrating salmon runs.  Large, mixed-stock fisheries in the ocean 
gradually supplanted the freshwater fisheries, which were increasingly restricted or 
eliminated to protect spawning escapements.  By 1949, the only freshwater commercial 
gear types remaining were gill nets, dip nets, and hoop nets (ODFW and WDFW 1998).  
This leapfrogging by various fisheries and gear types resulted in conflicts about harvest 
allocation and the displacement of one fishery by another.  Ocean trolling peaked in the 
1950s; recreational fishing peaked in the 1970s.  The ocean harvest has declined since the 
early 1980s as a result of declining fish populations and increased harvest restrictions 
(ODFW and WDFW 1998). 

The extent to which harvest practices have been factors for listing varies by stock and ESU.  
For some stocks harvest reductions or moratoria in and of themselves could be sufficient to 
reverse declining population trends in the short- to medium-term.  For others, even 
complete harvest moratoria cannot achieve this end.  Maintaining low harvest effects while 
improving habitat will improve the chances of recovery, but this benefit may be 
compromised if the increased escapement includes a large percentage of stray hatchery-
reared fish. 

The capacity of salmonids to produce more adults than are needed for spawning offers the 
potential for sustainable harvest of naturally produced (versus hatchery-produced) fish.  
This potential can be realized only if two basic management requirements are met:  
1) enough adults return to spawn and perpetuate the run and 2) the productive capacity of 
the habitat is maintained.  Catches may fluctuate in response to such variables as ocean 
productivity cycles, periods of drought, and natural disturbance events; however, as long as 
the two management requirements are met, fishing can be sustained indefinitely.  
Unfortunately, both prerequisites for sustainable harvest have been violated routinely in the 
past.  The lack of coordinated management across jurisdictions, combined with competitive 
economic pressures to increase catches or to sustain them in periods of lower production, 
resulted in harvests that were too high and escapements that were too low.  At the same 
time, habitat has been increasingly degraded, reducing the capacity of the salmon stocks to 
produce numbers in excess of their spawning escapement requirements. 

For years, the response to declining catches was hatchery construction to produce more 
fish.  Because hatcheries require fewer adults to sustain their production, harvest rates in 

                                                 
12 Common shortcomings have been an incomplete or inaccurate understanding of the relationship between spawners and 
subsequent returns, failing to recognize or take into account a decline in the underlying productivity of the stock (e.g., from 
habitat degradation or long-term climatic decline), and implementing harvest rates based on strong stocks (hatchery or wild) to 
the detriment of less productive stocks.   
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the fisheries were allowed to remain high, or even increase, further exacerbating the effects 
of overfishing on wild runs mixed in the same fisheries.  More recently, harvest managers 
have instituted reforms including weak stock, abundance-based, harvest rate, and 
escapement-goal management. 

For most ESUs, there are no quantitative benchmarks to define recovery; however, it is 
reasonable to expect that future recovery plans will include both numerical escapement 
goals and remediation of environmental factors as dual de-listing criteria.  Quantitative 
benchmarks notwithstanding, actions related to habitat, hydropower, and hatcheries have 
been subject to review and consultation since the initial listings.  Describing the short-term 
effects of the proposed alternatives within the context of other factors for decline can 
provide useful insights about the role harvest management alternatives play in relation to 
and combination with other recovery actions. 

With reference to listed Columbia River chinook stocks, NMFS (2000b) contains the 
following information: 

 . . . harvest reductions offer a plausible way to reduce risk for the few ESUs 
that presently bear substantial harvest burdens. . . .  ESUs that may be 
particularly likely to benefit from harvest reductions include Lower 
Columbia chinook, Upper Willamette chinook, and Snake River fall 
chinook. 

For the majority of ESUs, harvest reductions alone are unlikely to adequately mitigate 
risks, but they are nonetheless an important component of an integrated approach to 
recovery. 

4.5.2 Combined Effects of Alternative Actions in the Three Jurisdictions 
This section describes, to the extent possible, the cumulative effects of the harvest 
management alternatives on listed salmonids and other stocks and their importance relative 
to and in combination with other human-related factors that affect salmonid populations.   

Several ESUs are subject to the gauntlet effect of fisheries that occurs in several areas:  fish 
are removed from the total stock in one fishery, the smaller stock is subject to another 
fishery, and so on.  Snake River fall chinook, for example, are distributed in the ocean from 
Alaska to central California and are, therefore, vulnerable to the full range of ocean and 
inriver fisheries.  Other ESUs are affected by relatively few fisheries.  Lower Columbia 
River steelhead, for example, are taken primarily in terminal sport fisheries and, to a lesser 
extent, commercial net fisheries in the Lower Columbia River.  The effect of the various 
alternatives on a particular ESU, therefore, depends on the degree to which they are 
affected by each fishery.  Because there is no single model that accounts for the effects of 
all fisheries for most stocks, conducting a quantitative analysis on the cumulative effects of 
the fisheries and the proposed alternatives can be difficult.  For Snake River fall chinook, 
NMFS provides a simplified example of the distribution of harvest mortality among the 
proposed alternatives, and how escapement estimates would differ assuming that 
Alternative 1, 2, or 3 was implemented simultaneously in each area. Where possible, 
discussions of available risk assessments are included to provide insights regarding the 
degree to which changes in harvest, relative to past practices, can contribute to species 
recovery. 
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4.5.2.1 Listed California and Oregon Coho ESUs 
Loss of habitat has been identified as the primary factor in stock declines for the central 
California, southern Oregon/northern California, and Oregon coast (OCN) Natural coho 
ESUs; hatchery influences and overharvest have also contributed significantly.  The 
southern Oregon/northern California ESU is affected primarily by sport and commercial 
fisheries off northern California and southern Oregon.  The distribution of OCN coho 
overlaps substantially with that of the southern Oregon/northern California ESU, although 
OCN coho are caught in fisheries as far north as British Columbia.  Exploitation rates on 
the OCN ESU have declined steadily over the last quarter century, ranging from a high of 
90 percent in 1976 to a low of 6 percent in 1998 (Council 2001b [Pre I Report]).  Harvest 
rates for southern Oregon/northern California coho in recent years have been similar to, but 
generally lower than, those for OCN coho.  There are no direct estimates of harvest rates on 
the central California coho ESU in the Pacific Coast fishery, but they are likely most 
similar to those of southern Oregon/northern California coho.  Management measures for 
OCN coho under Alternative 1 are those contained in Amendment 13 to the Pacific Coast 
Salmon Plan, which established a harvest rate schedule that depended on prior escapements 
and indicators of ocean survival.  Alternative 1 has reduced harvest rates on OCN coho 
(and presumably southern Oregon/northern California and central California coho) by 
foregoing or severely restricting harvest of all natural origin coho in ocean fisheries, 
especially south of the Columbia River.  Actual harvest rates on OCN coho ranged from 7 
to 12 percent since 1994 (Council 2001b).  For purposes of this analysis, the harvest rates 
were presumed to range from 8 to 10 percent under Alternative 1.  Under Alternative 2, 
incidental mortality rates on OCN coho would range from 8 to 10 percent under Option A 
and from 3 to 4 percent under Option B, depending on the baseline conditions assumed in 
the analysis (Table 4.3-8). 

Because the are no harvest-related effects on these ESUs in the Southeast Alaska and 
Columbia River fisheries, alternative management actions in those regions would have little 
or no effect on the listed coho ESUs.  There is a small catch of OCN coho in Canadian 
fisheries; consequently, there would still be a minor harvest effect under Alternative 3.  
Because there is relatively little effect from tributary fisheries in Oregon (fisheries have 
been constrained to times and areas where hatchery fish predominate), changes in ocean 
harvest effects in the Council management area approximate the expected changes in 
spawning escapement.   

The Oregon Department of Fish and Wildlife (ODFW) and NMFS conducted a risk 
assessment of the status quo management regime (described in Amendment 13 to the 
Pacific Coast Salmon Plan) for OCN coho (ODFW and NMFS 1998).  The risk assessment 
compared the proposed management to zero harvest using conservative assumptions (those 
likely to provide higher estimates of risk) and provided estimates of extinction probability, 
expressed as a proportion, over a 100-year period for coho stocks in 13 basins along the 
Oregon coast.  For 10 of the 13 basins, extinction probabilities were less than 0.05, with 
most being well below 0.01.  Extinction probabilities (with no harvest) were estimated to 
be 0.05, 0.06, and 0.22 for the remaining three basins, and under Amendment 13 (status 
quo) management, the probabilities increased to 0.09, 0.12, and 0.32, respectively (refer to 
risk assessment and associated biological opinion for a detailed discussion [ODFW and 
NMFS 1998, NMFS 1999b]).  These reported values are best considered as relative 
measures of risk rather than absolute measures of extinction.   
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In general, the results indicate the following:   

• Risk is quite low for most basins. 

• Risk exists, even with no harvest. 

• Risk increases with harvest, even with a conservative management regime. 
After reviewing the available information, NMFS concluded that management of OCN 
coho under Amendment 13 was consistent with ESA requirements.  When Amendment 13 
was adopted in 1997, the Council stipulated that the Pacific Coast Salmon Plan should be 
reviewed and updated periodically.  The first review occurred in 2000 (Sharr et al. 2000).  
Support for the Pacific Coast Salmon Plan was affirmed, but the harvest management 
matrix was refined and made more conservative when population levels and survival 
conditions are low.  

4.5.2.2 California and Southern Oregon Chinook ESUs 
Loss of habitat, hatchery influences, and, in some cases, hydropower interactions are 
thought to be the primary reasons for decline of these ESUs; however, harvest also played a 
significant role in the decline of these stocks.  Most fishery effects on Sacramento River 
winter chinook (an ESU in this group of stocks) occur south of the KMZ off central and 
north-central California.  Little is known about distribution of Central Valley spring-run, 
California Coastal, or southern Oregon/northern California chinook ESUs, although they 
are generally assumed to reside off southern Oregon and California.  None of these ESUs 
would be affected significantly by actions in the Southeast Alaska or the Columbia River 
basin fisheries (Myers et al. 1998). 

The estimated harvest rate on Sacramento winter run chinook under Alternative 1 ranged 
from 8 to 18 percent for the two baselines compared to historical harvest rates of 
approximately 54 percent (Myers et al. 1998).  Alternative 2 would reduce the harvest rate 
to 5 percent or less under either baseline (Table 4.3-7).  Under Alternative 3, harvest rates 
would be reduced to zero. 

Management actions have been taken to reduce the harvest of Sacramento winter run 
chinook in fisheries off the California coast since 1996, and they have been coupled with 
additional actions to improve habitat conditions inriver (California State Water Contractors 
2002).  For this ESU, the combined effect of these remedial actions has been to 
substantially increase escapement in recent years.  Although the method for measuring the 
escapement of winter run chinook is in transition from one that depended on a limited set of 
dam counts to one that depends on carcass surveys, the more recent information shows that 
escapements have increased steadily from 664 in 1996 to 6,469 in 2000.  The preliminary 
escapement estimate for 2001 is 10,000 winter run chinook. 

There is little direct information on harvest rates for the Central Valley spring-run ESU.  
The Central Valley fall chinook harvest rate index under Alternative 1 is 73 percent.  
Because of  timing considerations, however, it is likely that the harvest rate on spring-run 
fish is significantly lower than that of the fall run.  Under Alternative 2, harvest rates would 
range from more than 19 to more than 27 percent under Option A and from 22 to more than 
23 percent under Option B, depending on the baseline assumed in the analysis (Table 
4.3-7).  There was insufficient information available to estimate a change in harvest rate for 
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the Central California and southern Oregon/northern California ESUs.  Fisheries in 
Southeast Alaska and British Columbia are not believed to affect these ESUs; 
consequently, ocean harvest rates under Alternative 3 would approach zero percent.  These 
stocks would likely benefit from the higher escapements that would result from either 
Alternative 2 or 3, but the lack of information makes it difficult to be more specific. 

4.5.2.3 Columbia River Chinook ESUs 

Snake River Spring/Summer and Upper Columbia River Spring-Run ESUs 
With historical harvest rates ranging from 6 to 9 percent for these ESUs, fishing is believed 
to have played a minor role, at least during the last 20 or 30 years, in the decline of Snake 
River spring/summer and Upper Columbia River spring-run ESUs.  Under Alternative 1, 
harvest rates for Upper Columbia River and Snake River spring stocks were assumed to 
range between 6 and 7 percent.  Under Alternative 1, harvest rates for the summer stocks 
were presumed to be 2 percent (Tables 4.4.5 and 4.4.6).  Under Alternative 2, harvest rates 
in the Columbia River basin would be reduced to 1 percent or less.  Ocean harvest rates in 
Southeast Alaska, British Columbia, and the Pacific Coast are all believed to be less than 
1 percent (Council 1999a, Myers et al. 1998); as a result, there is little added effect from 
Alternative 2 in these areas.  Under Alternative 3, fishery effects would approach zero 
percent.   

The overall rate of survival for these ESUs must increase substantially to provide adequate 
assurance of future recovery.  As indicated above, harvest rates on these ESUs have been 
held to low levels for many years and are quite low even under Alternative 1.  McClure et 
al. (2000) concluded that reducing harvest to zero would have only a marginal effect on the 
overall need for survival improvements for these ESUs.  Recovery will depend, to some 
extent, on the continuation of low harvest rates, to some extent, but will primarily result 
from achieving survival improvements from other sectors that affect these stock’s life 
history. 

Lower Columbia River ESU 
The Lower Columbia River ESU, as well as the Upper Willamette River and Snake River 
fall  chinook ESUs, are subject to a range of ocean fisheries and both commercial and 
recreational fisheries within the Columbia River basin.  Historic harvest rates on these 
ESUs were generally higher compared to other ESUs in the Columbia River basin.  As a 
result, McClure et al. (2000) concluded that among all the listed ESUs in the Columbia 
River basin, these three ESUs would benefit most from harvest reductions, and necessary 
survival improvements could be met through harvest reductions alone.  

The Lower Columbia River ESU consists of both fall and spring-run stocks with varying 
susceptibility to fisheries (e.g., within a run type, different stocks have different ocean 
distributions, thus generalizing about total fishery effects is difficult).  Recent brood year 
exploitation rates on fall-run tule type stocks [“Tules” refer to fall chinook stocks that 
spawn within a few weeks of river return—see glossary for more complete definition.] have 
been approximately 50 percent lower than in previous years.  For example, the total 
exploitation rate on Washington origin tules averaged 63 percent for broods 1982 to 1989 
and 28 percent for broods 1990 to 1995.  These fishery reductions occurred in both ocean 
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(45 percent versus 21 percent) and freshwater fisheries (18 percent versus 6 percent).  A 
similar pattern can be seen for Columbia River tules originating in Oregon.  For the same 
periods, the total AEQ [“AEQ (adult equivalent) is the potential contribution of fish of a 
given age to the spawning escapement in the absence of fishing—see glossary for a more 
complete definition.] brood rates decreased from 65 to 40 percent.  Ocean rates decreased 
from an average of 57 to 31 percent, while freshwater fishery effects remained relatively 
constant at approximately 8 percent.   

Fishery effects on the bright component of the ESU have been very similar to those for 
Washington origin tules (see glossary for a definition of brights).  Average AEQ ocean 
effects on the Lewis River bright stock ranged from 48 percent for brood years 1982 to 
1989 to 27 percent for broods 1990 to 1995.  Freshwater fishery effects for the same broods 
averaged 24 and 13 percent, respectively.  The observed total exploitation rate for the 
bright stock for Baselines 1 and 2 were approximately 54 and 31 percent, respectively 
(Table 4.2-2), reflecting the general decline in rates in more recent years.  In general, 
harvest effects on spring stocks are lower than for all stocks.  The PSC chinook model 
estimates that average AEQ ocean exploitation rates were 28 percent for brood 1982 to 
1989 versus 16 percent for broods 1990 to 1995.  

Of the various Lower Columbia River stock types, bright stocks have the most northerly 
distribution and are most affected in Alaskan fisheries.  Under Alternative 1, the 
exploitation rates on Lewis River brights [“Brights refer to fall Chinook stocks that are less 
mature at freshwater entry than tules—see glossary for a more complete definition.] would 
range between 8.5 and 9.5 percent, depending on the baseline.  Under Alternative 2, 
exploitation rates would be reduced to 8.3 and 9.3 percent, respectively (Table 4.2-2).  
Under Alternative 3, exploitation rates would be zero, and the effects would transfer to 
other fisheries, to escapement, or would be lost to natural mortality, depending on how 
subsequent fisheries are managed. 

Exploitation rates for Lewis River brights under Alternative 1 in Council-managed fisheries 
were calculated for purposes of this analysis to be between 6 and 7 percent for Baselines 1 
and 2, respectively.  Under Alternative 2, the incidental mortality rate would range from 
2 to 8 percent, depending on the option considered (Table 4.3-7).  Because Council-
managed fisheries are subject to multiple stock constraints, harvest effects may actually 
increase for some stocks under Alternative 2, depending on which stocks are limiting in 
particular years.   

Harvest rates in Columbia River fisheries on Lewis River brights ranged from 12 to 
38 percent under Alternative 1.  Under Alternative 2, which assumes full implementation of 
selective fisheries, harvest rates would be reduced to 2 to 4 percent depending on the 
baseline (Tables 4.4-5 and 4.4-6). 

The Lewis River bright stock is healthy and has met its escapement goal of 5,700 in all but 
one of the last 20 or more years; therefore, further harvest restrictions are not needed for 
conservation reasons.  As one of the few healthy stocks in the Lower Columbia River ESU, 
McClure et al. (2000) concluded that reductions in harvest rates from historic levels for this 
ESU would contribute significantly to its recovery.  This would likely be true especially for 
Lower Columbia River tule stocks. 
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All of the Lower Columbia River chinook stocks have been affected substantially by 
habitat degradation.  Spring stocks in particular have been affected by dams that block most 
of the historic spawning habitat without providing for juvenile or adult passage.  The 
remnants of these stocks are now supported primarily by hatchery programs because there 
is little opportunity for natural production.  Fisheries are managed to ensure that hatchery 
escapement goals are met, thus maintaining the genetic legacy of the resource, but long-
term recovery of natural populations depends, at least initially, on providing access to 
suitable upstream spawning and rearing habitat. 

Upper Willamette River Spring-Run ESU 
The Upper Willamette River spring-run chinook are subject to a range of ocean fisheries 
and to both commercial and recreational fisheries within the Columbia River basin.  
Historic harvest rates on these ESUs were generally higher compared to other ESUs in the 
Columbia River basin.  As a result, McClure et al. (2000) concluded that among all the 
listed ESUs in the Columbia River basin, these three ESUs would benefit most from 
harvest reductions, and necessary survival improvements could be met through harvest 
reductions alone.  

Historically, the overall harvest rate for Upper Willamette spring averaged approximately 
65 percent and most of the effects occurred inriver.  The ocean fishery effect rate on 
Willamette spring chinook averaged 22 percent for 1975 to 1983 brood years, 14 percent 
for 1984 to 1989 brood years, and 9 percent for 1990 to 1993 brood years.  Most of the 
ocean effects occurred in Canadian fisheries and, to a lesser extent, Alaskan fisheries.  
Upper Willamette spring chinook return early to the Columbia River and are therefore 
subject to little harvest in Council-managed fisheries.  Harvest rates in freshwater fisheries 
ranged from 30 to 50 percent between 1970 and 1995 (ODFW 2001).  The total 
exploitation rate for Upper Willamette spring chinook for Baselines 1 and 2 averaged 
43 and 36 percent, respectively (Table 4.2-2). 

Implementing Alternative 2 for ocean fisheries, regardless of the option considered, would 
have little effect on the overall harvest rates relative to Alternative 1.  Alternative 2 in 
Southeast Alaska provides little change in the mortality rate of chinook stocks taken in the 
fishery (Table 4.2-2) and would also have little effect if implemented in Council-managed 
fisheries because of the fisheries’ low effect.  Implementing Alternative 2 in freshwater 
fisheries, however, does provide a substantial opportunity for reducing harvest effects; in 
fact, ODFW has implemented a selective fisheries program that is consistent with 
Alternative 2.  All hatchery fish from the Willamette River are marked and, beginning in 
2002, all freshwater fisheries will be managed using selective fishing regulations that 
require the release of all unmarked, natural-origin fish.  ODFW estimated that the average 
annual harvest rate on stocks returning to the Willamette River will be reduced from 
historic levels to less than 8 percent (ODFW 2001).  The more general analysis used in this 
FPEIS suggests that harvest rates for freshwater fisheries would be reduced from 43 to 
52 percent and from 4 to 5 percent under Alternatives 1 and 2, respectively, depending on 
the baseline (Tables 4.4-5 and 4.4-6). 

In order to analyze the proposed management regime, ODFW (2001) conducted a risk 
assessment.  Results from that assessment indicated that quasi-extinction risk for the 
Mckenzie River wild population is reduced from 31 percent under the historic fishing 
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regime to less than 0.1 percent under Alternative 2.  McClure et al. (2000) concluded that 
Upper Willamette spring chinook could benefit from significant harvest reductions, but was 
not specific about how much of a reduction was required.  ODFW’s proposed management 
regime and the associated risk assessment provides a specific proposal and analysis that 
confirms McClure’s conclusion.  There is an indication that a revised harvest strategy, 
which is being phased in, and the resulting harvest rate reductions, which have already 
occurred, in combination with other conservation measures are resulting in positive 
population growth (e.g., the counts of wild fish at Leaburg Dam have increased steadily 
from 825 to more than 2,000 from 1994 to 2000 [ODFW 2001]). 

Snake River Fall ESU  
The Snake River fall chinook ESUs, as well as the Lower Columbia River and Upper 
Willamette River ESUs, are subject to a range of ocean fisheries and both commercial and 
recreational fisheries within the Columbia River basin.  Historic harvest rates on these 
ESUs were generally higher compared to other ESUs in the Columbia River basin.  The 
loss of spawning and rearing habitat and the degradation of migration habitat are the 
primary reasons why this ESU is considered threatened.  As a result, McClure et al. (2000) 
concluded that, among all the listed ESUs in the Columbia River basin, these three ESUs 
would benefit most from harvest reductions, and necessary survival improvements could be 
met through harvest reductions alone.  

Snake River fall chinook are affected by ocean fisheries from northern California to 
Southeast Alaska and in the Columbia River.  Before listing in 1991, exploitation rates 
averaged approximately 71 percent for all areas combined; approximately 45 percent of 
these effects occurred in Canadian fisheries, 6 percent in Alaska, 20 percent in Council-
managed fisheries, and 29 percent inriver.  The total exploitation rate for Snake River fall 
chinook during Baselines 1 and 2 were 72 and 45 percent, respectively.  In the analysis for 
this FPEIS NMFS considered what the exploitation rate would have been if the fisheries 
were managed in past years under Alternatives 1 and 2.  Given the alternatives, the 
exploitation rate estimates for Snake River fall chinook in the Alaskan fisheries ranged 
between 4.3 and 4.6 percent under Alternative 1 for Baselines 1 and 2, respectively.  These 
exploitation rate estimates would decline to 4.2 and 4.5 percent under Alternative 2 and to 
zero under Alternative 3 (Table 4.2-2). 

The observed exploitation rate on Snake River fall chinook in Council-managed areas 
ranged from approximately 16 to 22 percent for Baseline 1 and decreased to an average of 
6 percent for Baseline 2.  In the analysis, NMFS again attempted to estimate what the 
exploitation rates would have been under Alternatives 1 and 2.  Under Alternative 1, NMFS 
estimated that the exploitation rate would have ranged from 8 to 10 percent; under 
Alternative 2, the exploitation rate ranged from 3 to 7 percent depending on the baseline 
and option considered (Table 4.3-7).  

The observed harvest rate on Snake River fall chinook for inriver fisheries averaged 
approximately 45 percent for Baseline 1 and 24 percent for Baseline 2.  For purposes of this 
analysis NMFS again estimated what the harvest rates would have been if fisheries were 
managed under the proposed alternatives.  In some cases, the actual harvest rate was lower 
than that allowed under the ESA consultation, which defined Alternative 1.  These lower 
observed rates were incorporated into the average for the baselines.  Estimated harvest rates 
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under Alternative 1 were 29 and 21 percent for Baselines 1 and 2, respectively; under 
Alternative 2, which assumed full implementation of selective fisheries, the harvest rates 
would have been reduced to 2 to 3 percent (Table 4.4-7).  

Snake River fall chinook were used in the analysis to provide a simple example of the 
cumulative effects of implementing the proposed alternatives across each of the 
management jurisdictions at one time (Table 4.5-4).  In this analysis, NMFS provides 
estimates of the abundance of Snake River fall chinook during the respective baselines and 
the expected catches in each of the fishery jurisdictions, including British Columbia.  Also 
included are estimates of inter-dam loss representing the number of fish lost during 
upstream migration.  These numbers were then used to estimate the changes in catch and 
escapement that would result from implementation of Alternatives 2 and 3 relative to 
Alternative 1.  Under Alternative 2 in Southeast Alaska, NMFS estimated that the mortality 
rate of listed fish would be reduced by 2.6 and 1.8 percent for Baselines 1 and 2, 
respectively.  It was assumed that the harvest rate in the Canadian fisheries would not 
change.  In the Pacific Coast and Columbia River basin fisheries, it was assumed that 
selective fisheries would be fully and successfully implemented and that the fish 
encountered under Alternative 1 would be subject to a 31 and 10 percent handling 
mortality, respectively.  Some of the resulting savings would be lost during subsequent 
upstream passage, with the remainder passed to escapement.  Under Alternative 3, it was 
assumed that harvest mortality in each of the jurisdictions would be reduced to zero with all 
fish distributed to either Canadian fisheries, dam mortality, or escapement. 

This analysis is simplified and does not attempt to take into account the feasibility of the 
proposed alternatives, complications related to expected mortality rates under the 
alternatives, how the Canadians might respond to changing circumstances, or how the stock 
would respond in subsequent years as a result of increased escapement in previous years.   

The numbers themselves, therefore, have little meaning outside the context of this analysis 
and should not be otherwise used or taken out of context.  The point of the analysis is to 
represent the flow of fish from the ocean, through the fisheries, and ultimately to 
escapement, as well as the cumulative effect of the proposed alternatives.  Some of the fish 
foregone in one fishery will be lost to other fisheries or dam mortality, but the remainder 
will contribute to escapement.   

Alternative 2 assumes that NMFS can fully and successfully implement selective fisheries 
for chinook in the Pacific Coast and Columbia River fisheries.  Potential problems related 
to the feasibility of implementing selective fisheries for chinook are discussed elsewhere; 
however, if the related problems can be resolved and selective fisheries can be 
implemented as described under Alternative 2, the retrospective analysis suggests that 
escapements would have increased by 135 and 39 percent in the respective baselines.  If the 
incidental take of listed Snake River fall chinook is eliminated subject to Alternative 3, 
escapements would have increased by 182 and 53 percent for Baselines 1 and 2, 
respectively (Table 4.5-4).  Because the presumed exploitation rates for Baseline 2 were 
lower and the escapements were higher, harvest reductions resulted in a smaller 
proportional change in escapement.  
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Table 4.5-4. Approximate cumulative effects of Alternatives 1, 2, and 3 on Snake River fall chinook.   

Year Run Size 
Southeast 

Alaska 
British 

Columbia 
Pacific 
Coast 

Columbia 
River 

Harvest 

Dam 
Related 

Mortality 
Spawning 

Escapement
 Number of Snake River Fall Chinook in Adult Equivalents ages 3+ 

Alternative 1   
Baseline 1 4,411 187 1,191 816 1,094 736 388
Baseline 2 2,132 101 326 134 400 623 548
Alternative 2  
Baseline 1 4,411 182 1,192 253 137 1,733 913
Baseline 2 2,132 99 326 42 42 863 759
Alternative 3  
Baseline 1 4,411 0 1,243 0 0 2,075 1,093
Baseline 2 2,132 0 342 0 0 952 837

 Percent change relative to Alternative 1 
Alternative 2  
Baseline 1 0 (3*) 0 (69*) (87*) 135 135
Baseline 2 0 (2*) 0 (69*) (89*) 39 39
Alternative 3  
Baseline 1 0 (100*) 4 (100*) (100*) 182 182
Baseline 2 0 (100*) 5 (100*) (100*) 53 53

 Mortality as percent of total run 
Alternative 1   
Baseline 1 100 4 27 18 25 17 9
Baseline 2 100 5 15 6 19 29 26
Alternative 2  
Baseline 1 100 4 27 6 3 39 21
Baseline 2 100 5 15 2 2 40 36
Alternative 3  
Baseline 1 100 0 28 0 0 47 25
Baseline 2 100 0 16 0 0 45 39
Notes:  Observed estimates are chinook mortalities in adult equivalents (Sands and Koenings 1997).  Estimates for 

Alternatives 1 and 2 are based on observed harvest rates in each region multiplied by harvest-adjusted levels 
of abundance entering the fishery.   

 Incidental mortality assumed to be 31 percent in Pacific Coast fisheries and 10 percent in Columbia River 
basin fisheries.  Canadian harvests not adjusted for 1999 PST harvest levels. 

 * Percent change represents a decrease in adult equivalents ages 3+. 
 

4.5.2.4 Puget Sound Chinook 
Puget Sound chinook are a diverse ESU consisting of approximately 20 distinct 
populations.  The distribution of most of these populations, and thus the rates of harvest to 
which they are subject, are similar but not identical.  By recognizing these differences 
between populations NMFS can characterize the general level of effect in the fishing areas 
under the proposed alternatives.  The observed total exploitation rates in all fisheries from 
1988 to 1993 and from 1994 to 1997 were 74 and 60 percent, respectively; Puget Sound 
populations are harvested primarily in Puget Sound and Canadian fisheries.  The expected 
exploitation rate in the Southeast Alaska fishery under Alternative 1 was 0.4 percent for 
Baselines 1 and 2.  Harvest effects would not change perceptibly under Alternatives 2 or 3 
(Table 4.2-2). 

Exploitation rates on Puget Sound chinook in Council-managed fisheries ranged from 2 to 
3 percent under Alternative 1 and from 1 to 5 percent under Alternative 2 (Table 4.3-7).  
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Puget Sound chinook are not affected in Columbia River fisheries.  Because of the 
relatively limited harvest effects on the fisheries considered in this FPEIS, Puget Sound 
populations would not benefit substantially under any proposed alternative.  Greater 
potential exists to increase escapement of naturally spawning fish through management 
actions taken in Puget Sound and British Columbia fisheries, which have been addressed 
through recent ESA reviews. 

4.5.2.5 Steelhead, Sockeye Salmon, and Chum Salmon ESUs 
Five steelhead ESUs from the Columbia River basin are listed as either threatened or 
endangered; however ocean fishing effects are believed to be extremely rare.  Therefore, 
effects from the proposed alternatives on these stocks would be limited to those in 
Columbia River fisheries. 

McClure et al. (2000) concluded that population growth rates for Lower Columbia River 
and Upper Columbia River ESUs could be stabilized under a no harvest management 
scenario; however, for Upper Willamette River, Middle Columbia River, and Snake River 
steelhead ESUs, a complete cessation of harvest would be insufficient, absent other 
beneficial actions, to provide reasonable certainty of recovery.  Recovery for all of the 
steelhead ESUs will therefore require substantive actions to improve survival during other 
phases of the species’ life history.   

It is pertinent to point out that selective fishery management measures consistent with 
Alternative 2 have been implemented, in some cases, with resulting decreases in harvest 
mortality to natural-origin fish.  Hatchery steelhead in the Columbia River basin have all 
been fin clipped since the mid-80s.  Retention of steelhead in non-Tribal commercial 
fisheries is prohibited but Tribal commercial fisheries are managed with time, area, and 
gear-type restrictions to limit effects.  Non-Tribal recreational fisheries require the release 
of unmarked steelhead.  Alternative 2 has, therefore, been largely implemented for 
steelhead in non-Tribal fisheries in the Columbia River basin. 

Tribal fisheries occur primarily in Zone 6 and the tributaries above Bonneville Dam; 
therefore, they have little effect on the Willamette River steelhead ESU and relatively little 
effect on the Lower Columbia River ESU, which is located primarily below Bonneville 
Dam.  The harvest of steelhead in Tribal fisheries occurs mainly during the fall season.  In 
the past, fall season fisheries targeted both fall chinook and steelhead; however, since the 
steelhead listings, efforts have been made to reduce the incidental effects on steelhead.  The 
harvest rate on Snake River B-run steelhead has been limited in recent ESA consultations 
to 15 percent in the Tribes’ fall season fishery compared to a 32 percent harvest rate limit 
allowed before listing.  The harvest rates on summer A-run stocks returning to the Snake 
River, Upper Columbia River, and Middle Columbia River ESUs are generally 10 percent 
or less in the Tribal fishery and 2 percent or less in non-Tribal fisheries.  The Tribes have 
reduced steelhead effects in recent years through voluntary efforts to avoid times and areas 
of concentration and by encouraging the use of larger mesh gillnets.  Additional 
management measures could be taken to further reduce steelhead effects including 
regulating the use of larger mesh or other selective gear types and requiring the release of 
unmarked steelhead in the platform fishery.  Most of the remaining harvest of steelhead 
occurs in the Tribes’ traditional set gillnet fishery.  Additional savings could be made in 
this fishery, but would require using different gear or changing to live capture techniques 
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that permit the release of unmarked fish; this would require more fundamental changes in 
current fishing methods.   

Sockeye salmon from the Snake River and Upper Columbia River are subject to little 
harvest in ocean fisheries; therefore, the cumulative effects of the proposed alternatives are 
limited to those in the Columbia River basin.  Sockeye are taken in the mainstem fisheries 
in the Columbia River although harvest rates have been limited in recent years from 6 to 8 
percent by ESA constraints to provide necessary protection for listed sockeye returning to 
the Snake River.  From 1988 to 2000, there were no fisheries directed at sockeye, which 
mainly come from unlisted populations returning to the Upper Columbia River because of 
the depressed status of all of the stocks.  Higher returns of Upper Columbia River stocks, 
and some limited fisheries directed at sockeye occurred in 2000 and 2001 although they 
were subject to the consultation limits.  If the run size exceeds the escapement goal, 
implementation of Alternative 2 would emphasize the use of terminal area fisheries 
directed at the Upper Columbia River populations.  Implementation of live capture, 
selective fisheries provides the opportunity to release sockeye in mainstem fishing areas 
below the confluence with the Snake River, which may help provide access to other species 
if sockeye are limiting.  There is, however, little opportunity to implement a mass mark-
selective fishery for sockeye that would provide greater access to unlisted sockeye in 
mixed-stock fishing areas because most of the production is from natural-origin fish, which 
are not marked. 

Similarly, chum salmon from the Lower Columbia River chum ESU are subject to little 
ocean harvest.  Because Lower Columbia River chum reside below Bonneville Dam, they 
are also not subject to Tribal fisheries in Zone 6.  Harvest rates in the lower river fishery are 
generally 2 percent per year because of the later timing of their return and because there are 
no fisheries that target chum.  Implementation of live-capture fisheries would permit the 
release of chum that are taken in the lower river fishery, although the benefits would be 
relatively limited because of the already low harvest rates.  There is no opportunity at this 
time for mark-selective fisheries targeted at chum because the only hatchery production of 
chum is geared to recovery efforts.  As a result, there would be little difference between 
Alternatives 1 and 2 for chum salmon; Alternative 3 would provide little additional benefit 
to the species. 

4.5.2.6 Effects on Other ESUs or Stock Groups 

Central Valley Fall Chinook ESU 
Central Valley fall chinook are the primary contributors to ocean fisheries off California 
and account for 80 to 90 percent of the chinook harvested in Council-managed fisheries.  
Ocean harvest rates on the Central Valley stocks (expressed using the Central Valley Index) 
have ranged from 54 to 79 percent (Council 2001a) since 1970.  This stock is managed 
using an escapement range (goal) of 122,000 to 180,000.  Escapements were below this 
goal from 1990 to 1994, but met the goal in years before 1990; escapements have exceeded 
the range each year since 1994. 

For the purposes of analysis in this FPEIS, status quo harvest rates (under Alternative 1) 
were presumed to be 73 percent for both Baselines 1 and 2.  Under Alternatives 2 and 3, 
harvest rates would be reduced to 23 to 27 percent (Table 4.3-7) and zero percent, 
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respectively.  The resulting additional contribution to escapement under Alternative 2 
would depend on subsequent inriver harvest and mortality, but would likely be substantial.  
In general, the management objectives for Central Valley fall chinook have been met in 
most years.  Implementation of Alternatives 2 or 3 would provide greater certainty of 
meeting the current objectives but would generally lead to escapements that were 
substantially greater than the escapement range. 

Klamath River Chinook ESU 
Ocean harvest rates on Klamath River fall chinook (expressed as a fraction of the age-4 
ocean abundance) ranged from 44 to 61 percent from 1986 to 1990, and has ranged from 4 
to 21 percent averaging 12.5 percent, since then (Council 2001b).  Most fishery effects on 
this ESU are in Council-managed fisheries off California and southern Oregon and in 
inriver fisheries.  Although NMFS determined this stock does not warrant listing, the stock 
serves as the primary constraint on ocean salmon fisheries in most years for the KMZ and 
adjacent fishing areas.  This harvest constraint is caused, in part, by the obligation to share 
harvest of this run with recreational and Tribal fishers in the Klamath River.  Harvest rates 
of 6 to 7 percent under Alternative 1 would be reduced to 2 to 3 percent under Alternative 2 
(Table 4.3-7).  Because recreational and Tribal fisheries in the Klamath River are not 
subject to the federal action considered in this FPEIS, it is difficult to determine the degree 
to which increased escapement benefits from the ocean fisheries under Alternative 2 or 3 
would accrue to spawning escapement. 

The escapement of natural origin fish to the Klamath River has been variable in recent 
years, ranging from 12,000 to 162,000 since 1988 (Council 2001b).  This stock is currently 
managed using an escapement rate objective of 33 to 34 percent with an escapement floor 
of 35,000.  This management strategy has been successful in providing a wide range of 
escapements that will contribute to the ability to better evaluate the productivity of the 
system, but has not always been successful in keeping escapements above the escapement 
floor.  Since 1988 escapements have been below the floor six times.  Implementation of 
Alternative 2 or 3 may contribute additional fish to escapement, depending on how the 
subsequent inriver fisheries are managed; however, because harvest rates have been 
sufficiently low in recent years, further reductions would not guarantee an escapement rate 
of 35,000 during low-run years.   

Oregon Coastal Chinook ESU 
Brood year ocean exploitation rates for this ESU ranged from approximately 25 to 
50 percent during the 1980s and 1990s.  Approximately 28 percent of the harvest-related 
mortality occurs in the Southeast Alaska fishery, with a similar proportion occurring in 
Canadian fisheries (CTC 2001).  This ESU is subject to very little harvest in Council-
managed fisheries and is not affected by Columbia River basin fisheries.  Exploitation rates 
were assumed to be 1 percent or less under Alternative 1 in Council-managed areas 
(Table 4.3-5).  In general, these stocks are considered to be healthy, and most stocks meet 
their respective escapement goals in most years (CTC 2001).  Implementation of 
Alternative 2 or 3 would have a minor effect on overall escapement; thus, for reasons of 
conservation, neither alternative is considered necessary.   
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Washington Coastal Chinook ESU 
Total brood year exploitation rates on this ESU averaged approximately 60 percent during 
the 1980s and 1990s.  Approximately 15 percent of the harvest-related mortality occurred 
in the Southeast Alaska fishery, but effects in Canadian fisheries are somewhat higher 
(CTC 2001).  This ESU is subject to little harvest in Council-managed fisheries and is not 
affected by fisheries in the Columbia River basin.  In general, chinook stocks from the 
Washington coastal area are healthy and the majority of stocks meet or exceed their 
escapement goals in most years (Council 2001a).  Implementation of Alternative 2 or 3 
would have a minor effect on overall escapement and thus, for reasons of conservation, 
neither alternative is considered necessary.  

Olympic Peninsula and Puget Sound Coho ESUs 
Wild spawning fish are thought to make up approximately 30 percent of these two ESUs, 
combined.  Harvest rates on both ESUs in Council-managed areas have been less than 
10 percent in recent years.  The largest effects on the Puget Sound stocks occur in British 
Columbia and Puget Sound fisheries.  Although Alternative 2 could decrease harvest 
effects on these two stock groups in Council-managed areas (particularly using a 
biologically conservative approach such as Option A), the benefit of this decrease to 
spawning escapement would be significantly affected by actions in the Canadian and Puget 
Sound fisheries. 

4.5.3 Summary of Cumulative Harvest Effects 
The status of salmonid stocks along the Pacific Coast differs, but there are still many 
healthy natural-origin populations that contribute substantially to existing fisheries 
(e.g., Upper Columbia River fall chinook and populations of the Washington coastal 
chinook ESU).  Many stocks are depressed, and some are critical, as evidenced by the 
listing of 26 ESUs; within the listed ESUs, however, healthy populations exist (e.g., Lewis 
River bright fall chinook).  

As in the past and before listing, management actions have been taken to reduce harvest 
mortality to comply with conservation mandates of each fishery jurisdiction.  Since the 
listings, the effects of Southeast Alaska, Pacific Coast, and Columbia River basin fisheries 
on listed ESUs have been reconsidered through ESA consultations, and harvest limits were 
established and incorporated into Alternative 1.  In all cases in this FPEIS, NMFS assumed 
that fisheries would continue to be managed to meet ESA requirements and that those 
requirements would evolve over time. 

Within the overall constraint of ESA compliance, this FPEIS discusses three programmatic 
alternatives for each of the three management jurisdictions as follows:   

• Alternative 1, No Action, characterizes management practices contained in recent 
consultations.  

• Alternative 2, Live Capture, Selective, and Terminal Fisheries, considers 
alternative management strategies that were designed to reduce effects to natural-
origin fish through a variety of selective harvest methods.   

• Alternative 3, No Incidental Take, defines the end point of a conceptual continuum 
of increasingly restrictive practices.   
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For Alternative 3, NMFS assumed that fisheries would be managed under the requirement 
that no listed salmonid species would be caught.  

The sequence of proposed alternatives from Alternative 1 to Alternative 2 to Alternative 3 
involves decreasing levels of harvest effects on listed fish.  In general, harvest reductions 
will lead to increased escapement; however, the magnitude of that increase, and thus the 
cumulative effect, depends on the following:  

• The magnitude of the existing harvest 

• The distribution of each stock relative to each fishery 

• The potential for intervening mortality that may occur between the affected fishery 
and the spawning grounds   

For some stocks, the harvest rate under status quo management (Alternative 1) is already 
low and leaves little opportunity to contribute further to necessary survival improvements.  
The analysis of McClure et al. (2000) indicated that this was the case for many ESUs in the 
Columbia River basin, including Upper Columbia River spring chinook, Snake River 
spring summer chinook, and several of the steelhead ESUs.  For other ESUs such as Snake 
River fall chinook, Upper Willamette chinook, and Lower Columbia River chinook, past 
harvest rates were high enough so that harvest reductions would be sufficient to address 
estimates of necessary survival improvements.  Whether it is sufficient or appropriate to 
look to harvest alone to address the conservation problem is a subject to be resolved 
through the recovery planning process.  For some ESUs, it is apparent that harvest 
reductions, combined with remedial action in other sectors, have contributed to 
encouraging trends of increased escapement (e.g., Sacramento winter run chinook and 
Upper Willamette River chinook). 

The distribution of stocks, relative to the fisheries under consideration in this FPEIS, also is 
an important determinant of cumulative effects (e.g., some stocks have a very broad 
distribution and will benefit from harvest reductions in the ocean and inriver fisheries).  
Snake River fall chinook provide an example of a stock affected by fisheries in Southeast 
Alaska, the Pacific Coast, and the Columbia River basin; most stocks, however, have more 
limited distributions.  Chinook and coho stocks from California and Oregon are largely 
unaffected by fisheries in Alaska or the Columbia River basin.  Steelhead and many of the 
spring chinook stocks are unaffected by ocean fisheries.  As a result, the cumulative effects 
or interactions between fishery jurisdictions are stock specific, and the interactions between 
jurisdictions are quite limited for many of the stocks. 

Harvest reductions as a result of the proposed alternatives will enhance escapement, but 
intervening sources of mortality will also affect escapement rates.  Fish saved in one fishery 
may die of natural causes before escapement, must pass through any subsequent fisheries, 
and are also subject to subsequent human-induced mortality that may occur during 
upstream passage.  For example, Snake River fall chinook may be saved from harvest 
actions taken in Southeast Alaska, but will be subject to harvest in Canadian, Pacific Coast, 
and Columbia River basin fisheries, as well as to an inter-dam loss rate of 50 or 60 percent.  
In general, fish saved as a result of harvest reductions are still subject to intervening losses 
so that a portion will ultimately pass to escapement; nonetheless, lower harvest rates do 
translate into more escapement. 
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Implementation of the proposed alternatives would regulate harvest to affect escapement; 
however, increasing escapement will not necessarily result in recovery.  In general, 
salmonid populations must be productive enough so that each adult spawner will replace 
itself in the subsequent generation.  For many, if not most listed stocks, habitat degradation 
has reduced the productivity of populations to a level where they can no longer replace 
themselves; this leads to long periods of decline.  Harvest reductions can compensate for 
this lost productivity to a point, but they would do little to increase the inherent 
productivity of the population.  This FPEIS focuses on management alternatives related to 
escapement, but the cumulative effects of all actions affecting the survival of the species 
must be addressed if the species are to recover. 

4.5.4 Cumulative Effects on other Aspects of the Biota 
Adopting either Alternative 2 or Alternative 3 would increase the number of salmon 
escaping to streams and hatcheries.  Nutrient levels would be enhanced from carcass 
deposition leading, perhaps, to incremental change in the biota.  Increased spawning 
production would lead to an enhanced food base for predators of juvenile salmonids such as 
birds, northern pike minnows, and trout; however, it would also increase the number of 
salmon predating on other life forms, notably insects.  Implementing Alternative 3 in all 
three jurisdictions, with a simultaneous reduction in hatchery production, would decrease 
competition between hatchery and natural stocks for food and shelter in riparian, estuarine, 
and marine areas; and could cause, at a minimum, a temporary reduction in the amount of 
prey available to predators in freshwater and marine environments because a majority of 
the production in some areas is currently from hatcheries. 

Salmon fisheries in each of the management areas are classified as Category III fisheries 
under the Marine Mammal Protection Act, indicating that impacts to marine mammals from 
the fisheries are negligible.  Because Alternative 2 generally proposes no changes  in 
fishing method or gear, except perhaps in the Columbia River, effects of fishing activity to 
marine mammals relative to Alternative 1 would be essentially nonexistent.  In the 
Columbia River, gear changes associated with Alternative 2 would likely reduce the limited 
interactions that do occur.  Effects under Alternative 3 in all areas would include a decrease 
in fishery-related interactions, to the degree that they occur; localized, short-term increases 
in availability of salmon to predators; and an increase in predation on salmon prey species 
caused by the decline in harvest. 

Review of the anticipated direct effects to avian species from salmon fishing in each area 
suggest that the effects are quite limited.  Because direct effects are minimal, changes under 
Alternative 2 or Alternative 3 would likely be unmeasurable.  Alternatives 2 and 3 would 
theoretically lead to an increase in escapement of hatchery and naturally spawning salmon.  
Higher escapements in natural-production areas would increase food available to birds that 
consume salmon carcasses and the subsequent progeny of the spawning salmon.  
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4.5.5 Related Issues 

4.5.5.1 Hatchery Production 
An important cumulative benefit of Alternative 2 is the potential to provide a respite from 
harvest for wild stocks, which should complement habitat-related actions.  Alternative 3 
would reduce effects on these stocks further.   

There is a growing concern regarding the role hatcheries have played in the decline of wild 
stocks, which has resulted in a broad reevaluation of hatchery management policy for all 
jurisdictions addressed in this FPEIS.  Salmon and steelhead fisheries in Council 
management areas and the Columbia River basin, and to a lesser extent Southeast Alaska, 
are dependent on hatchery production.  Implementation of Alternative 3 for the Pacific 
Coast or Columbia River basin without reducing or curtailing hatchery production would 
increase hatchery straying and possibly lead to more genetic introgression and more 
competition with wild stocks for resources.  Under Alternative 3, however, there would be 
little reason to maintain the operation of hatcheries and, thus, wild/hatchery fish 
interactions would likely be a short-term phenomenon. 

Absent hatchery production, there would be extremely limited opportunities for 
recreational, commercial, or ceremonial and subsistence fishing in California, Oregon, or 
Washington in the foreseeable future.  Ceasing hatchery programs that were designed (in 
part) to mitigate losses of natural runs for Pacific Northwest Tribes may constitute serious 
breaches of federal court mandates, treaties, and other agreements. 

4.5.5.2 British Columbia Fisheries 
Because a large percentage of Puget Sound and Columbia River chinook and considerable 
numbers of chinook from Oregon streams are taken in British Columbia, conduct of 
Canadian fisheries is highly important to the federal action considered in the FPEIS.  
Provisions of the revised Pacific Salmon Treaty are strategically important for reducing 
harvest effects on listed chinook ESUs and their continued implementation is viewed as 
critical.13   

4.5.5.3 Mass Marking 
Mass marking of chinook and coho salmon may affect current management schemes for 
salmon because it requires changing methods for gathering and interpreting data from 
coded-wire-tags (CWTs), the primary tool used by fishery management agencies for 
evaluating changes in salmon production, distribution, and exploitation.  For the past three 
decades, managers have accumulated data on the distribution and exploitation of both 
hatchery and wild stocks from the CWTs implanted in hatchery-reared fish.  Fish with these 
tags are marked by clipping the adipose fin so that they may be distinguished by fishermen, 
fishery samplers, and hatchery managers.  This ability to visually recognize marked fish has 
been key to the CWT sampling program.  Because selective fishery effects on hatchery 

                                                 
13 From 1997 to the present, harvest management in British Columbia has been more restrictive than required under the revised 
Annex 4, allowing additional listed and unlisted salmon to return to southern fisheries and streams.  This additional escapement 
has figured significantly in meeting Council conservation objectives for several stocks.  
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(marked) and wild (unmarked) salmon would be different, marked/CWT fish would no 
longer be representative of the unmarked fish.    

Because clipping the adipose fin was determined to be the most feasible means of mass 
marking, comprehensive mass-mark programs require an alternate system for gathering 
CWTs from fisheries.  Initial mark-selective coho fisheries were monitored using a double 
index tagging/random sampling protocol.  One-half of the hatchery fish implanted with 
CWTs are marked by adipose clipping but the other half are not fin clipped; catches are 
then randomly sampled using electronic detectors to retrieve fish with CWTs.  The double 
index tagging system is designed to help reconcile historical and contemporary data so that 
management models for coho will not be significantly compromised.   

The double index tagging system has not been completely assessed; therefore, it is not 
known how well the system will work for chinook salmon.  Unlike coho, chinook salmon 
mature over several years in the ocean and individual unmarked chinook may be 
encountered and re-encountered in selective fisheries for 2 to 5 years, which complicates 
estimation procedures of fishing mortality for a given brood year.  The Selective Fishery 
Evaluation Committee of the Pacific Salmon Commission, which is charged with 
evaluating the system, has been unable to develop a means of allocating incidental 
mortalities to individual selective fisheries when multiple selective fisheries affect a stock, 
nor has it concluded whether the viability of the CWT system for chinook can be preserved 
under mass marking and selective fisheries.  The committee has noted, however, that 
alternative methods are under investigation and preliminary indications are sufficiently 
promising to warrant further research (PSC 1999c).  Maintaining the viability of the CWT 
system is paramount, and thus requires that solutions be found before selective fisheries are 
implemented. 

Other limitations of mass marking and the CWT system have been identified but excluded 
as significant problems; most problems associated with mechanically mass-marking young-
of-the-year chinook salmon have been overcome.  Studies indicate electronic tag detection 
is adequate, although the Selective Fishery Evaluation Committee cautions that tag 
detection capabilities for chinook salmon have not been tested under fully operational 
conditions.  Concerns have been raised regarding the availability of tag detection 
equipment throughout the range of selective fisheries; additionally, the CWT management 
system for chinook salmon could be compromised during the transition period when 
selective fisheries harvest a mixture of mass-marked and previously unmarked chinook 
salmon. 

A potentially important benefit of mass marking is that it provides a simple means to 
distinguish between naturally spawning (unmarked) fish and hatchery fish, both in the 
fisheries and on the spawning grounds.  NMFS status reviews for many chinook, steelhead, 
and coho ESUs highlight the difficulty in assessing the viability of natural runs in 
watersheds because of the uncertainty about the proportion of hatchery fish co-mingled 
with the wild run.  Although the CWTs in hatchery surrogates for various wild stocks 
provide managers with approximations of the ocean distribution of wild stocks among the 
fisheries and the associated harvest rates, it has not been possible to directly observe the 
proportion of wild fish present in various fishing areas or, specifically, on the spawning 
grounds.  This information is key to assessing the status and productivity of natural-origin 
populations, and as a result, a greater proportion of hatchery-origin fish will likely be 
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marked in the future for stock assessment purposes.  Complications related to the viability 
of the CWT management system relate primarily to the implementation of selective 
fisheries rather than the mass marking itself.  The ability to implement selective fisheries 
that target the mass-marked fish will, therefore, be an added benefit of the program if the 
associated technical problems can be resolved. 
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4.6 Economic and Social Implications of Recovery 
This assessment addresses the potential economic and social benefits of recovery and how the 
proposed alternatives would contribute to achieving these benefits.  This assessment builds upon 
the previous discussion of cumulative biological effects. 

In general, the economic benefits of recovery can be classified as related to use and non-use values.  
Use values include the economic and social benefits associated with commercial and recreation 
fishing, both inriver and in the ocean.  Key economic indicators of use values include gross 
revenues, employment levels, and income levels generated both directly and indirectly by fishing 
activity.  Non-use values, which are often referred to as passive use values, are benefits not related 
to people’s use of the resource and include existence value (people’s WTP to know that fishery 
resources exist, although they have no plans to use them), and bequest value (WTP to know that 
future generations will be able to enjoy the resource).  As identified by Huppert and Fluharty 
(1995), other social benefits of recovery include spiritual and cultural values that are held by certain 
members of society, such as Tribal members.  These values transcend monetary valuation because 
the people who hold these values do not believe that these values can be accurately translated into 
monetary terms. 

Estimating the economic and social benefits of recovery is difficult for several reasons, including 
the lack of consensus on what constitutes recovery of protected species or when it can be achieved.  
In the ESA recovery is defined as “improvement in the status of listed species to the point at which 
listing is no longer appropriate under the criteria set out in section 4(a)(1) of the [Endangered 
Species] Act,” but for purposes of this assessment, recovery is defined as “returning natural 
populations to self-sustaining levels.”  In terms of use values, the concept of self-sustaining levels 
can be interpreted as meaning the return to predictable and consistent harvest by recreation and 
commercial fishing interests.  Moving toward recovery would result in benefits both to users of the 
resource and to non-users.  The magnitude of these benefits, however, is difficult to estimate 
because of the uncertainty about when and how the resource would recover.  The path to recovery 
would include increased escapement to spawning grounds, which, in turn, could be expected to 
result in the relaxing of existing harvest restrictions, expediting recovery, or some combination of 
both outcomes.  Easing harvest restrictions not only would allow for greater harvest of protected 
species but, even more importantly and from a harvest perspective, would likely allow greater 
utilization of unlisted stocks. 

One recent study (USFWS 1999) on the economic benefits of restoring salmon populations on the 
Trinity River in Northern California found that easing ocean restrictions on salmon harvest (as a 
result of listings) would generate an additional $7.7 million in ex-vessel value to commercial 
fishers in California and Oregon.  Of this value, only $630,000 was directly attributable to 
harvesting additional stocks of Trinity River naturals, with the remaining $7.1 million of value 
attributable to the easing of harvest restrictions on other stocks.  Most of the increased value was 
estimated for harvest management regions north and south of the KMZ.  The study also found that 
easing harvest restrictions would generate approximately $6.1 million in additional benefits to 
recreational anglers in California and Oregon.  

The economic and social benefits of recovery also can be evaluated from a historical perspective 
(i.e., what value did healthy, pre-listed fisheries produce for recreation and commercial fishers 
historically).  As shown in Table 4.6-1, sport-fishing activity at port areas along the West Coast 
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Table 4.6-1. Historical economic indicators for pre-listed sport and commercial salmon fisheries on the 
Pacific Coast.   

Sport fishing Angler 
Trips for Salmon 

Commercial Salmon 
Landings 

(thousands of pounds) 

Local PI Generated by 
Salmon Fisheries,  

1976-1980 Average 

Port Area 
1976-80 
Average 

Highest 
Yeara 

1976-80 
Average 

Highest 
Yeara Sport Commercial 

 
Neah Bay 
 
La Push 
 
Grays Harbor 
 
Columbia River 
 
Tillamook 
 
Newport 
 
Coos Bay 
 
Brookings 
 
Crescent City 
 
Eureka 
 
Fort Bragg 
 
San Francisco 
 
Monterey 
 
Total 
 

 
44,200 

 
24,700 

 
210,300 

 
211,300b 

 
43,800 

 
97,700 

 
111,100 

 
74,400 

 
20,000 

 
23,900 

 
11,700 

 
97,900 

 
10,000 

 
981,000 

 

 
59,100 

 
46,100 

 
263,200 

 
301,300b 

 
56,300 

 
131,800 

 
154,000 

 
93,900 

 
28,700 

 
30,500 

 
17,000 

 
106,200 

 
14,200 

 
N/A 

 
888 

 
1,207 

 
1,985 

 
1,495 

 
778 

 
1,720 

 
2.569 

 
1,057 

 
753 

 
1,794 

 
1,726 

 
1,842 

 
937 

 
18,751 

 
1,508 

 
2,602 

 
3,645 

 
2,924 

 
1,540 

 
2,668 

 
5,060 

 
1,319 

 
1,121 

 
2,115 

 
2,469 

 
2,234 

 
1,245 

 
N/A 

 

 
1,754 

 
1,531 

 
12,291 

 
7,716 

 
2,172 

 
4,040 

 
5,341 

 
3,520 

 
988 

 
1,146 

 
667 

 
10,030 

 
672 

 
51,868 

 

 
4,383 

 
6,610 

 
14,581 

 
8,042 

 
4,314 

 
10,114 

 
15,565 

 
6,469 

 
5,354 

 
13,529 

 
13,218 

 
17,345 

 
7,536 

 
127,060 

Notes:  Personal income figures are expressed in 1996 dollars and thousands. 
a/ Represents the years with the greatest number of angler trips and commercial landings between 1976 and 1980 
b/ Includes Astoria, Warrenton, Hammond, Ilwaco, Long Beach, Nahcota, Naselle, and all Columbia River basin ports. 
N/A = not applicable 
PI = personal income 
Source:  Council 1993, 1997. 
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averaged approximately 981,000 trips annually between 1976 and 1980 compared to approximately 
246,000 trips under status quo conditions for Baseline 1 (1988-1993).  As for commercial fishing, 
landings at West Coast ports averaged approximately 18.7 million pounds between 1976 and 1980 
compared to approximately 644,300 pounds for Baseline 1.  Although returning to the sport and 
commercial harvest levels of the late 1970s is unlikely given that overharvesting is one of the 
factors that has led to species decline and the need for listing, historical levels do provide a useful 
yardstick for assessing potential economic benefits of recovery to commercial and recreational 
fisheries. 

Based on several recent studies, non-use values associated with salmon recovery are likely 
substantial.  One study (Olson et al. 1991) estimated that residents of Pacific Northwest households, 
which had no probability of using Columbia River salmon resources in the future, were willing to 
pay an average of $26.50 annually (1991 dollars) for a doubling of Columbia River salmon runs.  
Extrapolating these values to non-users in the region, as a whole, results in an annual WTP of 
approximately $42.4 million.  Other examples of the economic and social value that society places 
on salmon recovery include recent legislation such as the Central Valley Project Improvement Act 
and ongoing public expenditures for efforts on the Columbia and Snake rivers to reverse trends in 
the decline of salmon.  

As previously discussed, the proposed alternatives evaluated in this FPEIS would incrementally 
contribute to the recovery of listed species.  Although the potential contribution of harvest 
management varies considerably by ESU, it is a critical part of an overall strategy that includes 
changes to habitat, hydropower operations, and hatchery operations.   

In summary, recovery of Pacific salmon stocks currently listed under the ESA would provide 
substantial economic benefits to persons who use the resources, and would generate greater social 
benefits to persons concerned about the survival of protected species.  Increased escapement to 
rivers where salmon spawn is likely to result in the eventual easing of harvest restrictions, which 
appears to have a use value to commercial and recreational anglers of more than $13 million 
annually.  In addition, society’s WTP to achieve recovery of listed species appears (based on results 
of other studies) to be more than $40 million annually.  The incidence of these benefits over time 
depends on the success of many factors in rebuilding listed stocks.     
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In this section of the FPEIS, NMFS 
presents the Preferred Agency Alternative 
and the Environmentally Preferable 
Alternative.  As required by NEPA and the 
CEQ implementing NEPA regulations, 
NMFS must identify both an 
Environmentally Preferable Alternative and 
a Preferred Agency Alternative.  The

Environmentally Preferable Alternative “ordinarily means the alternative that causes the least damage to 
the biological and physical environment; it also means the alternative which best protects, preserves, and 
enhances historic, cultural, and natural resources” (Council on Environmental Quality [CEQ], 1981: Forty 
Most Asked Questions, No. 6(a)).  The Environmentally Preferable Alternative can be the same as the 
Preferred Agency Alternative or may differ in some respects, depending on the analysis in the EIS. 

The Preferred Agency Alternative is the alternative that NMFS and its cooperating agency, ADF&G, 
believe best fulfills the purpose and need of the proposed actions.  As provided for in NEPA and the CEQ 
NEPA implementing regulations, the Preferred Agency Alternative and the Environmentally Preferable 
Alternative need not be the same.  NMFS may consider other issues in choosing its Preferred Agency 
Alternative.  This includes factors such as the agency’s statutory mission and responsibilities and 
economic, environmental, technical, and social factors. 

This FPEIS considered three programmatic alternatives for each of the management jurisdictions.  
Alternative 1- No Action (Status Quo) generally characterizes management practices consistent with 
recent ESA requirements that were contained in recent consultations.  Alternative 2 – Reduce Chinook 
Nonretention (CNR) Fisheries considers management strategies that are generally designed to reduce 
impacts to natural-origin fish through a variety of selective harvest methods, while maintaining or 
enhancing the fishery.  Alternative 3- No Incidental Take defines the end point of a continuum of 
potential, increasingly restrictive, management practices.  For Alternative 3- No Incidental Take, NMFS 
assumed that fisheries would be managed subject to the requirement that listed fish not be caught. 
Alternatives 1 and 3, therefore, cover the range of possible effects on the biological and human 
environment for the alternatives considered.  The differences between Alternatives 1 and 3 are discussed 
in more detail in Chapter 1. 

The FPEIS does not review stock-specific conservation objectives that are set by the responsible 
managers through region-specific processes. This FPEIS assumes that these goals will continue to be 
reviewed and adjusted as necessary.  The FPEIS explores approaches for reducing impacts to listed 
species, or other stocks of concern, while maintaining or increasing harvest on targeted salmon stocks.  
As discussed in Chapter 1, the analysis assumes that all of the alternatives will be managed consistent 
with the ESA requirements. 



Chapter 5 
Preferred Alternatives 
 

5-2 Pacific Salmon Fisheries Management FPEIS 

Alternative 3- No Incidental Take assumes that the fisheries in each jurisdiction will be managed to 
avoid listed fish.  This alternative would result in increased escapement for all listed stocks and 
would be the Environmentally Preferable Alternative.  Fish that would not be caught under 
Alternative 3 would be redistributed, some would die as a result of natural mortality, and some 
would be caught in subsequent fisheries that would remain open.  Examples where catch may occur 
include Canada or certain extreme terminal areas where listed fish do not occur.  Others would be 
lost as a result of different sources of human-induced mortality such as upstream passage through 
hydro projects.  The remainder would accrue to escapement.  The relative increase in escapement 
would depend primarily on the level of harvest that occurred under Alternative 1- No Action ( 
Status Quo).  For some stocks that are still subject to relatively high harvest rates, the effect on 
escapement might be considerable.  The analysis for Snake River fall chinook shown in Table 4.5-4 
provides a simple example of the potential effects on escapement under Alternatives 2 and 3.  For 
other stocks that are currently managed to allow relatively little harvest, the change in escapement 
would be small.  Lower Columbia River steelhead or Snake River or Upper Columbia River spring 
chinook stocks that are currently subject to single digit harvest rates provide an example. 

Although Alternative 3- No Incidental Take would result in increased escapement, it is not 
considered necessary for reasons of conservation.  An underlying premise of all the alternatives is 
that they must be consistent with ESA-related limitations.  While requiring no fishing is obviously 
more conservative, it is not essential to protect listed fish.  Management objectives and harvest 
limitations for non-listed stocks are subject to additional conservation-related mandates that are set 
by the responsible jurisdictions and are responsive to directives such as the PST and the MSA.   

Alternative 3- No Incidental Take would result in significant impacts on the human environment.  It 
would virtually eliminate all mixed stock salmon fisheries in Southeast Alaska, along the Pacific 
Coast, and in the Columbia River, resulting in dislocation of the entire industry.  Some of the 
fisheries along the Pacific Coast and in the Columbia River provide Tribal harvest opportunities 
that are protected by related treaties with the federal government.  Alternative 3 would eliminate 
these treaty fisheries that, by case law, are subject to involuntary restriction only if circumstances 
meet specific criteria related to conservation necessity.  Alternative 3, unless necessary for 
conservation, would be inconsistent with treaty right obligations and the federal government’s trust 
responsibility.  Other legal mandates and policies related to MSA, and which apply to the ocean 
fisheries, require that fisheries be managed to achieve optimum yield on a continuing basis.  
Alternative 3  would be inconsistent with this directive as well.  

Although Alternative 3- No Incidental Take would be the Environmentally Preferable Alternative 
because it would result in increased escapement for natural fish stocks, NMFS did not choose it as 
the Preferred Agency Alternative for the reasons described above.  After eliminating Alternative 3, 
NMFS could select a Preferred Agency Alternative for each jurisdiction from either Alternative 1 – 
No Action (Status Quo) or Alternative 2- Reduce Chinook Nonretention.  NMFS considered the 
above statutory missions as well as its responsibilities under MSA, in choosing the Preferred 
Agency Alternative.  The following discussion addresses these choices. 

5.1 Southeast Alaska 
In Alaska, Alternative 1- No Action (Status Quo) would presume continued implementation of the 
PST between the United States and Canada.  The PST establishes procedures for annual 
determination of the overall chinook catch quota, which varies with the estimated abundance of 
chinook available to the Southeast Alaska commercial troll fishery.  Alternative 1 also incorporates 
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existing rules, established by the Alaska Board of Fisheries, for allocating the catch among troll, 
net, and sport fisheries and specific, season-related management provisions.   

Generally, Alternative 2- Reduce Chinook Nonretention Fisheries would focus on selective fishery 
techniques designed to reduce the effects on listed stocks or other wild stocks of concern.  In 
Alaska, the opportunities for harvest reform in this context are more limited.  Selective fisheries 
that target mark hatchery fish are not viable because of the relatively low contribution of hatchery 
fish to the region.  Many of the alternative live capture gear types would also be impractical in these 
open-ocean, mixed-stock fisheries.  These options are discussed briefly in Section 2.3.2, which 
deals with alternatives considered, but they were excluded from further analysis.   

Alternative 2 would focus on the objective of eliminating Southeast Alaska CNR fisheries that 
occur during the summer season when coho are targeted, but would require the release of chinook.  
The objective of  Alternative 2 is to modify the fishery to eliminate the need for CNR fishing 
periods and the associated hooking mortality. Alternative 2 would not define the actions necessary 
to eliminate the CNR fishery, but NMFS presumed that its selection would require changing the 
current fishery structure to slow the catch of chinook enough to eliminate the need for CNR fishing.  
NMFS assumes that this would be accomplished by delaying the start of the July fishery and/or 
closing areas of high chinook abundance, although it would be up to the state of Alaska to figure 
out how to implement this most efficiently.   

The analysis of Alternative 2 indicates that the conservation benefit would be relatively small.  For 
analytical purposes, NMFS assumed that the CNR mortality of legal-sized chinook would range 
from 8,000 to 20,000 fish under Alternative 1. However, the PST contains an incentive to 
encourage actions that reduce CNR mortality by providing that half the savings be added to the 
total allowable catch.  The actual mortality reduction would, therefore, range from approximately 
4,000 to 10,000 fish under Alternative 2 (compared to catch ceilings that range from 160,000 
[Baseline 2] to 292,000 [Baseline 1] ).  The overall mortality for the fishery would be reduced by 
1.8 to 2.6 percent, again depending on the baseline considered.  As an example, the exploitation rate 
of Upper Willamette spring chinook would be reduced from 5.3 to 5.2 percent for Baseline 1 (1988 
to 1993) under Alternative 2 (Table 4.2-1). 

Delaying the start of the summer season fishery would result in some lost opportunity to catch 
coho, and the length of the delay needed is uncertain.  The analysis assumed that the coho catch 
would be reduced by at least 5 percent and as much as 15 percent each year as a result of 
implementing Alternative 2.   

A further effect of Alternative 2 would be disruption of the inseason, run-size update.  The initial 
preseason abundance forecast is currently updated inseason to refine the preseason forecast.  If the 
abundance estimate changes, the target catch level is adjusted accordingly.  The update relies on the 
time series of catch and effort data based on the existing management structure.  If the start date of 
the fishery were changed, or the high abundance areas were closed during the initial opening, the 
relationship between catch rate and abundance would change.  The inseason update would, thus, be 
compromised, at least until enough information became available to make the necessary correction.  
During the interim, management would be less precise. 

Currently, the PST defines catch quotas for chinook in the Southeast Alaska fishery that vary 
depending on the estimated abundance of fish in a particular year.  However, the PST also has set 
an objective of moving from quotas on landed catch to limits based on total fishing mortality as 
soon as technically feasible.  Included in this are specific incentives designed to encourage 
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management actions that will reduce incidental mortalities such as those that occur during the CNR 
fishing periods.  Although Alternative 2 would require more specific and immediate steps to 
eliminate CNR fishing, that general objective is already included as part of Alternative 1- No 
Action (Status Quo).   

For the above reasons, NMFS selected Alternative 1- No Action ( Status Quo) as the Preferred 
Agency Alternative for the Southeast Alaska fishery.   

5.2 Pacific Coast 
Alternative 1- No Action ( Status Quo) for the PFMC fisheries represents the approach currently 
being used by the PFMC as it develops its annual fishery management plans.  The PFMC’s 
framework FMP establishes conservation objectives for the chinook and coho stocks affected by its 
fisheries.  These conservation objectives are reviewed periodically, but are otherwise fixed and 
define the biological limits around which fisheries are annually managed.  The annual plans consist 
of a suite of management measures that are configured to meet these objectives in each fishery 
management area.  The available management tools include quota restrictions, time and area 
closures, gear restrictions, and sometimes species nonretention requirements, as in a chinook 
nonretention fishery. This FPEIS considers additional strategies to manage the fishery to meet the 
conservation objectives.  

Alternative 1- No Action ( Status Quo) presumes continued reliance on the more traditional 
management measures outlined above.  The current management system does not preclude the use 
of mark-selective fisheries.  In fact, the PFMC has begun to implement mark-selective fisheries for 
coho in recent years.  Mass mark-selective fisheries are considered separately under Alternative 2 to 
allow a more focused analysis of this management strategy.   

Two sub-options are contained within Alternative 2- Mark-Selective Fisheries.  In theory, mark-
selective retention fisheries can reduce impacts on the natural origin fish that are released from 
impacts that would occur during a similar, but non-selective, fishery.  These mortality savings can 
be used in one of two ways.  The mortality savings associated with selective fisheries can be used to 
allow more harvest on targeted stocks without increasing impacts to listed fish.  The level of fishing 
opportunity can also be fixed, with the benefits of selective harvest accruing to escapement.  
Alternative 2, Option A, was modeled to maximize season duration within each fishery 
management area, while meeting or exceeding the stock-specific conservation objectives.  
Alternative 2, Option B, was modeled to maximize escapement of natural stocks, while assuming 
the season duration would be similar to that under Alternative 1.     

Alternative 2 for the PFMC considers only selective fishery options related to the use of hook-and-
line gear.  As was the case in the Southeast Alaska fishery, other gear types that might allow catch 
and release were considered, but proved impractical in an open-ocean-fishery setting.  A discussion 
of these alternative gear types is included in Section 2.3.2. 

The analysis relative to Alternative 2 assumed that all hatchery chinook and coho produced in 
southern U.S. facilities would be marked and targeted in selective hook-and-line fisheries in PFMC 
management areas.  The analysis, therefore, considered effects on the biological and human 
environments, assuming that selective fisheries could be fully implemented.  As discussed in 
Section 4.3.3.3,  however, significant questions remain about whether mark-selective fisheries, 
particularly for chinook, could be broadly implemented without compromising the CWT system 
that would provide the basis for stock specific management.  Selective fisheries such as those 
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considered under Alternative 2 should not be implemented unless they would not significantly 
compromise the existing management system.  Current information suggests that selective fisheries 
may be more feasible for coho than for chinook.  Selective fisheries for chinook are more likely to 
be feasible if implemented on a limited scale, in terminal areas for example.  But it will likely still 
be a few years before enough data exist to define the practical limits of selective fishery 
implementation.  This FPEIS takes this into account.  Alternative 2 does not consider whether 
selective fisheries should be fully implemented.  Instead, it considers the potential costs and 
benefits of implementing selective harvest methods, but presumes that selective fisheries would or 
would not be implemented, depending on considerations particular to each fishery.  

Generally the predicted effects on catch and natural escapement were consistent with the results of 
the Alternative 2 analysis.  Under Alternative 2, Option A, selective fisheries would be 
implemented, and effort would increase relative to Alternative 1 until the applicable conservation 
constraint was met.  In most areas, the result would be increased catch.  For example, the catch of 
chinook in the area north of Falcon during Baseline 1 would increase from more than 13,000 to 
almost 68,000 (Table 4.3-3).  Under Alternative 2, Option B, effort would be held constant relative 
to Alternative 1 to allow greater escapement.  Because unmarked fish were released with no 
increase in effort, the landed catch of chinook would decrease from about 13,000 to less than 
10,000 (Table 4.3-3). 

The catch of natural or listed fish would vary, again depending on the baseline, Alternative 2, and 
the area.  It would also depend on which stock was assumed to constrain a particular fishery.  
Impacts to natural coho north of Falcon during Baseline 1 would decline by 27 percent under 
Alternative 2, Option A, and by 82 percent under Alternative 2, Option B.  Most of the savings of 
natural fish from harvest reductions would accrue to escapement.   

These results suggest that selective fisheries could have significant benefits in terms of higher 
catches of target species and lower mortality to natural fish.  However, the magnitude of the 
benefits would be specific to the circumstances in a given area and year.  There would likely be 
cases where implementation of selective fisheries would be counter-productive.  As the relative 
abundance of marked hatchery fish declines and the rate of hook-and-release mortality for a 
particular gear increases, the benefits of selective fisheries are reduced.  Similarly, if a selective 
fishery significantly affects the quality of the CWT database, the short-term benefits to the fishery 
or to natural escapement cannot be justified.   

Based on the results of the analysis, and considering NMFS’ statutory mission and responsibilities 
under MSA and ESA, the agency identified Alternative 2, Option A, as the Preferred Agency 
Alternative for the Pacific Coast fishery, but with the caveat that the benefits to the fishery and to 
natural escapement would have to be evaluated against the cost on a case-by-case basis. 

5.3 Columbia River 
Alternative 1- No Action (Status Quo) and Alternative 2- Live Capture, Selective, and Terminal 
Fisheries  for the Columbia River are similar to those for the Pacific Coast fishery.  Alternative 1 
would rely on existing management tools to achieve a set of stock-specific conservation objectives.  
Alternative 2 assumes that mark-selective fisheries for chinook, coho, and steelhead would be fully 
implemented.  It also assumes that terminal fisheries would be used to target surpluses, where 
possible.  As was the case for the PFMC fisheries, Alternative 2 considers two options.  Under 
Alternative 2 Option A, selective fisheries would be implemented in mixed stock areas; the 
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selective fisheries would be coupled with the terminal area fisheries that would seek to use the 
available surplus in areas where the impact to listed fish would be exceptionally low.  Alternative 2, 
Option B, is more restrictive and would consider only the use of selective fisheries in mixed stock 
areas.   

Under Alternative 1, fisheries would be managed using quotas, seasons, and area and gear 
restrictions to maximize harvest opportunity within the specified conservation limits.  In non-Indian 
commercial fisheries, all steelhead must be released, and in recreational fisheries, all unmarked 
steelhead must be released.  In these respects, non-Indian fisheries are already managed by using 
selective management tools that would be applied more broadly in Alternative 2.  These measures 
are included as part of Alternative 1 because they have been the common practice for the last 10 or 
15 years.  

Three changes were considered for Alternative 2.  First, it was assumed that all hatchery-produced 
chinook and coho would be externally marked.  All hatchery steelhead are already marked.  
Second, it was assumed that fisheries would be managed primarily to harvest marked hatchery fish 
selectively, rather than relying only on quotas or time/area closures to limit impacts to natural 
stocks.  Finally, it was assumed that there would be a shift to gear types allowing live-capture and 
release of unmarked fish and non-target species.  More extensive use of terminal fisheries was also 
considered as part of Alternative 2.  Although there is some general discussion about gear types that 
might be used including tangle nets, hoop nets, dip nets, fish traps, weirs, etc., the FPEIS does not 
attempt to analyze the feasibility or relative merits of particular gears.  Instead, it was assumed that 
gears could be developed and deployed under various circumstances that would have catch-and-
release mortalities of 10 percent or less.  Some gear types that meet the criteria are already 
available, including hook-and-line, dip-net, and possibly tangle nets.  Further development of other 
gears would also be needed to meet fishery specific needs.  This FPEIS considers the general merits 
of implementing live-capture, selective fisheries.  

As discussed above, outstanding questions remain relative to the feasibility of implementing mark-
selective fisheries and the potential for adverse effects on the CWT database, particularly for 
chinook.  Mark-selective fisheries for steelhead have been used in the non-Indian fisheries for 
years.  Because steelhead are not caught in ocean fisheries and do not depend on the use of CWTs 
for management, expanding the use of mark-selective fisheries for steelhead would likely not be 
problematic, at least with respect to stock assessment methods.  While some questions remain 
regarding mark-selective fisheries for coho, they are more easily resolved.  Selective fisheries for 
coho have already been implemented on a broad scale in the ocean and lower river fisheries over 
the last 2 or 3 years.  Although additional data are needed, technical problems related to mark 
selective fisheries for coho can probably be resolved.  Implementation of mark-selective fisheries 
for chinook will be more problematic and will have to be assessed on a case-by-case basis.  The 
analysis in this FPEIS assumed that selective fisheries could be fully implemented in order to 
analyze the potential benefits, while recognizing associated concerns. 

The total catch of salmon and steelhead would be higher under Alternative 2, Option A.  The total 
predicted catch under Baselines 1 and 2 would be 895,000 and 358,000, respectively, compared to 
798,000 and 259,000 under Alternative 1.  The distribution of catch among species would not 
change substantially compared to Alternative 1.  Under Baseline 1, coho would comprise 45 
percent of the catch, followed by chinook (30 percent).  Under Baseline 2, steelhead would 
comprise 45 percent of the harvest, followed by chinook (34 percent) and coho (21 percent) 
(Tables 4.4-2 and 4.4.3). 
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Under Alternative 2, Option B, the total expected catch under Baselines 1 and 2 would be 661,000 
and 219,000, respectively, compared to 798,000 and 259,000 under Alternative 1.  Harvests of all 
stocks would decrease in approximate proportion to the percentage of unmarked fish released.  The 
harvest of coho would have the smallest proportionate decrease (10 percent) because of their 
predominantly hatchery origin.  Harvest of upriver fall chinook and lower river chinook would 
decrease 62 and 28 percent, respectively.  Upriver steelhead harvest would decrease approximately 
8 percent, and lower river steelhead harvest would remain the same (Tables 4.4-2 and 4.4-3). 

Escapement goals for most weak stocks would still not be met under Alternative 3- No Incidental 
Take.  Production hatcheries would likely close in order to reduce straying to the spawning 
grounds, and incentives to monitor the population status of wild stocks would likely diminish.   

Under Alternative 1, effects on the human environment would be similar to existing conditions. 

Alternative 2 would likely have significant economic, cultural, and social impacts, including the 
following: 

• Gear types and fishing techniques used by commercial Indian and non-Indian fishers and 
some Tribal ceremonial and subsistence (C&S) fishers would change, necessitating a 
transition period to determine which gear types would be best suited to particular 
circumstances. 

• Expanded use of terminal fishing areas would be necessary to access some harvestable 
stocks.  Since Tribes’ usual and accustomed fishing areas are limited geographically, some 
Tribes might lose access to stocks returning to terminal areas outside their usual and 
customary fishing areas. 

• New fishing methods could increase or decrease effort or numbers of fishers needed to 
achieve a harvest similar to that under Alternative 1. 

• Wild salmon and steelhead would have to be released.  Some Tribal and sport fishers 
especially prize wild salmon and steelhead.  Tribal fishers consider the right to harvest wild 
salmon and steelhead to be guaranteed by treaty and an essential part of their cultural 
heritage. 

• Salmon and steelhead harvested in some terminal areas (as under Alternative 2) may 
command a lower market price than those harvested earlier in their spawning migration. 

Baseline 1, a mark-selective fishing alternative that does not allow for additional exploitation of 
hatchery fish and healthy wild fish runs, would have the greatest impact on Indian commercial 
fishers (44 percent decline), followed by Indian C&S fishers in Zone 6 (43 percent decline in 
harvests), non-Indian commercial fishers (18 percent decline), Indian C&S fishers in tributaries 
(14 percent decline), and recreational fishers (7 percent decline).  The percentage of lost harvests 
under Baseline 2 would be slightly lower than that under Baseline 1, except that lost harvests by 
commercial Indian fishers would significantly increase to 51 percent because they could not retain 
upriver fall chinook. 

Alternative 3 would have significant adverse economic, social, and cultural effects on Tribal and 
sport fishers and the businesses that depend on them.  Alternative 3 would impact the trust 
relationships between Indian Nations and the federal government. 

These results suggest that greater reliance on management practices considered in Alternative 2 
could have significant benefits in terms of higher catches of target species and/or lower mortality to 
natural fish.  However, the magnitude of the benefits would be specific to the circumstances in a 
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given area and year.  There would probably be cases where implementation of selective fisheries 
would be counter-productive.  As the relative abundance of marked hatchery fish declines and the 
rate of hook-and-release mortality for a particular gear increases, the benefits of selective fisheries 
are reduced.  Similarly, if a selective fishery significantly affects the quality of the CWT database, 
the short-term benefits to the fishery or to natural escapement can not be justified.   

Based on the results of the analysis, and considering NMFS’ statutory mission and responsibilities, 
the agency identified Alternative 2, Option A, as the Preferred Agency Alternative for the 
Columbia River fishery, but with the caveat that the benefits to the fishery and natural escapement 
would have to be evaluated against associated costs on a case-by-case basis. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - CHINOOK - - - 
CALIFORNIA CENTRAL VALLEY - All fall, late-fall, winter, and spring stocks of the Sacramento and San Joaquin Rivers and their tributaries.  Management of this stock complex 
is based primarily on Sacramento River fall chinook, which includes a large hatchery component, and natural Sacramento River winter chinook which are listed as endangered.  The San 
Joaquin system has been severely degraded by water development projects and pollution.  Natural populations of spring chinook there have been extirpated and remaining spawning 
areas are utilized primarily by fall chinook which have comprised <10% of the total Central Valley fall run. 
Sacramento River Fall 
 

122,000 to 180,000 natural and hatchery adult 
spawners (MSY proxy adopted 1984) This objective is 
intended to provide adequate escapement of natural and 
hatchery production for Sacramento and San Joaquin 
fall and late-fall stocks (based on habitat conditions and 
average run-sizes as follows:  Sacramento River 1953-
1960 and San Joaquin River 1972-1977).  Further 
details in Council (1984) and (1994), ASETF (1979). 

Yes. High abundance, large hatchery component.  Single 
largest contributor to ocean fisheries off California, 
a significant contributor off southern and central 
Oregon, and present north into British Columbia.  
Primary impact south of Pt. Arena; considerable 
overlap with coastal and Klamath River fall chinook 
between Pt. Arena and Horse Mt. 

Sacramento River Spring 
(Threatened - state listing) 

Undefined for ocean management. MSY criteria undefined.  Assessment of 
ocean distribution and fishery impacts 
needed for ESA determination and to aid 
management.  Present level of ocean 
fishery impacts limited by measures 
constraining harvest on Sacramento River 
winter and Klamath River fall chinook. 

Severely depressed.  Minor contributor to ocean 
fisheries off California, also known to occur off 
Oregon.  Ocean fishery impacts primarily incidental 
to harvest of Sacramento River fall chinook and 
may be lower due to differences in run timing.  
MSY undefined but substantially reduced from 
historic levels by man-caused loss and deterioration 
of freshwater habitat. 

Sacramento River Winter 
(Endangered) 

NMFS jeopardy or recovery standard.  Since 1996, 
Council has met an annual preseason objective of a 
31% increase in the adult cohort replacement rate 
relative to the observed 1989-1993 mean rate. 

MSY criteria undefined.  ESA jeopardy 
standard provides interim rebuilding 
program. 

Depressed and listed, recent increase.  Minor 
contributor to ocean fisheries south of Pt. Arena.  
Ocean fishery impacts incidental to harvest of 
Sacramento River fall chinook.  Primary impact 
south of Pt. Arena. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - CHINOOK - - - 
NORTHERN CALIFORNIA COAST - All fall and spring stocks of California streams north of the entrance to San Francisco Bay.  Management of this stock complex is based 
primarily on meeting spawning escapements for natural fall chinook.  Limited data is available except for the Klamath River.  An assessment and monitoring program is under 
consideration by CDFG for stocks originating from the Smith, Eel, Mattole and Mad Rivers which might provide a more thorough management basis for the future.  Significant water 
diversion problems in several drainages.  In the Klamath River Basin, there is significant hatchery production of fall chinook and less so of spring chinook, resulting primarily from 
mitigation programs for dams constructed in both Upper Klamath and Trinity Rivers. 
Eel, Mattole, Mad, and 
Smith Rivers 
(Fall and Spring) 

Undefined.  Indices of spawning abundance limited to 
one tributary of the Mad River and two tributaries of 
the Eel River. 

Data insufficient to define MSY criteria.  
CDFG developing an assessment and 
monitoring program.  Conservation 
achieved by objective for Klamath River 
fall chinook and also benefits from that 
stock’s inside allocation to tribal and 
recreational fisheries which keeps ocean 
fishery impacts low. 

Depressed.  Limited management data.  Believed to 
occur in ocean fisheries off northern California and 
southern Oregon.  Ocean fishery impacts incidental 
to fisheries for Sacramento and Klamath Rivers fall 
chinook.  No preseason abundance estimates 
available. 

Klamath River Fall 
(Klamath and Trinity Rivers) 

Between 33% and 34% of the potential adult natural 
spawners, but no fewer than 35,000 naturally spawning 
adults in any one year.  The brood escapement rate will 
average 33-34% over the long-term, but an individual 
brood may vary from this range to achieve the required 
tribal/nontribal annual allocation.  This objective is 
designed to allow a wide range of spawner 
escapements from which to eventually develop an 
MSY objective or proxy while protecting the stock 
during prolonged periods of reduced productivity. 
(Adopted 1988; minor modifications in 1989 and 
1996.)  Further details in Council (1988), Hubbell and 
Boydstun (1985), and KRTT (1986). 

Yes.  A conservation alert or overfishing 
concern will be based on a failure to meet 
the 35,000 floor. 

Abundance variable from high to depressed.  Major 
contributor to ocean fisheries from Humbug Mt., 
OR to Horse Mt., CA (the KMZ) and to Klamath 
River tribal and recreational fisheries.  Significant 
contributor to ocean fisheries from central Oregon 
to central California.  Coastwide impacts are 
considered in meeting allocation requirements for 
Indian Tribes with federally recognized fishing 
rights and the inland fishery.  Specific management 
measures for this stock generally are implemented 
from Pigeon Pt., California to Florence, Oregon. 

Klamath River Spring 
(Klamath and Trinity Rivers) 

Undefined.  MSY criteria undefined.  Productive 
potential protected by the objective for 
Klamath River fall chinook and also 
benefits from that stock’s inside allocation 
to tribal and recreational fisheries which 
keeps ocean fishery impacts low. 

Depressed.  Believed to occur in ocean fisheries off 
northern California and southern Oregon (based on 
Trinity River Hatchery fish).  Impacts incidental to 
ocean fisheries for Sacramento and Klamath Rivers 
fall chinook. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - CHINOOK - - - 
OREGON COAST - All fall and spring stocks from Oregon streams south of the Columbia River.  No preseason abundance estimates available.  Management based primarily on an 
aggregate objective of 150,000 to 200,000 natural adult spawners (attainment of objective based on a postseason estimate of 60-90 natural adult spawners per mile in nine standard index 
streams.  Significant hatchery production. 
Southern Oregon (Aggregate 
of fall and spring stocks in all 
streams south of Elk River; 
Rogue River fall stock is used 
to indicate relative abundance 
and ocean contribution rates) 

Unspecified portion of an aggregate 150,000 to 
200,000 natural adult spawners for Oregon coast (MSY 
proxy).  Conservation also ensured by the objective for 
Klamath River fall chinook (which includes a large 
inside allocation component that reduces ocean fishery 
exploitation rate in the areas inhabited by these fish. 

Yes, based on postseason estimates of <60 
natural adult spawners per mile.  ODFW 
developing specific conservation 
objectives for spring and fall stocks. 

Medium to low abundance.  Data limited except for 
Rogue River fall stock.  Stocks migrate southerly or 
remain local and fall chinook contribute to ocean 
fisheries off northern California and Oregon, less so 
for spring stocks. 

Central and Northern 
Oregon (Aggregate of fall and 
spring stocks in all streams 
from the Elk River to just 
south of the Columbia River) 

Unspecified portion of an aggregate 150,000 to 
200,000 natural adult spawners for Oregon coast (MSY 
proxy). 

Yes, based on postseason estimates of <60 
natural adult spawners per mile.  ODFW 
developing specific conservation 
objectives for spring and fall stocks. 

Variable between high and medium abundance.  
Stocks migrate northward and contribute to ocean 
fisheries off British Columbia and Southeast Alaska 
and to a lesser degree off Washington and Oregon. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - CHINOOK - - - 
COLUMBIA RIVER BASIN - All pertinent fall, summer, and spring stocks of the Columbia River and its tributaries.  Stocks within this complex are noted by their area of origin as: 
lower river (below Bonneville Dam), mid-river (Bonneville to McNary Dams), and upper river (above McNary Dam).  Spawning escapement goals for these stocks are established 
through procedures of the U.S. District Court in U.S. v. Oregon and subsequent court orders.  These goals are set forth in the Columbia River Fishery Management Plan and are 
recognized in the Council’s conservation objectives.  Annual inside fishery management planning activities are conducted within the Columbia River Compact and other state and tribal 
management forums.  The Columbia River Compact, initially established by Oregon and Washington to jointly administer commercial fisheries within the Columbia River, takes into 
account the impacts from other state and tribal fisheries (e.g., recreational, ceremonial, subsistence, etc.) authorized under the Columbia River Fish Management Plan.  The majority of 
ocean chinook harvest north of Cape Falcon is provided by Columbia River salmon stocks, primarily hatchery production of tule fall chinook from the Bonneville Pool (Spring Creek) 
and lower river hatcheries, smaller numbers of upper river bright hatchery and natural fall chinook, and some lower river hatchery spring chinook (Cowlitz).  Hatchery objectives are 
based on long-range production programs and/or mitigation requirements associated with displaced natural stocks.  Threatened Snake River fall chinook, which suffer severe dam 
passage mortalities and extreme loss of freshwater habitat, are of prime concern in limiting ocean exploitation rates in all ocean fisheries north of Pigeon Pt., California.  This stocks 
conservation objectives act to provide considerable protection for other weak natural stocks subject to ocean fishery impacts. 
North Lewis River Fall 5,700 natural adult spawners (MSY). Yes. Medium abundance.  Present in ocean fisheries 

north of Cape Falcon to Southeast Alaska. 
Lower River Hatchery Fall 14,400 adults to meet egg-take goal. No (hatchery exception). Medium to low abundance.  Major contributor to 

ocean fisheries north of Cape Falcon to central 
British Columbia. 

Lower River Hatchery 
(Spring) 

2,700 adults to meet Cowlitz, Kalama, and Lewis 
Rivers broodstock needs. 

No (hatchery exception). Medium to low abundance.  Present in ocean 
fisheries north of Cape Falcon to Southeast Alaska. 

Upper Willamette (Spring) Hold ocean fishery impacts at or below base period 
(<1%) and recognize Willamette River Management 
Plan objectives (30,000 to 45,000 hatchery and natural 
adults over Willamette River falls, depending on run 
size). 

No.  Base period Council management 
area ocean fishery exploitation rate of 
<1% prevents effective Council fishery 
management and rebuilding. 

Low abundance.  Present in fisheries north of Cape 
Falcon to Southeast Alaska. 
 

Mid-River Bright Hatchery 
(Fall) 

None for ocean fishery management. No (hatchery exception). Medium to high abundance.  Contributor to ocean 
fisheries off Washington, British Columbia, and 
southeast Alaska.  Primarily produced at Bonneville 
Hatchery. 

Spring Creek Hatchery 
(Fall) 

7,000 adults to meet hatchery egg-take goal. No (hatchery exception). Low abundance.  Significant contributor to ocean 
fisheries north of Cape Falcon to southern British 
Columbia. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - CHINOOK - - - 
COLUMBIA RIVER BASIN (Continued) 
Klickitat, Warm Springs, 
John Day, and Yakima 
Rivers (Spring) 

Hold ocean fishery impacts at or below base period 
(<1%) and recognize Columbia River Management 
Plan objective - MSY proxy of 115,000 adults above 
Bonneville Dam, including upper and mid-Columbia 
and Snake River stocks (state and tribal management 
entities considering separate conservation objectives for 
these stocks). 

No.  Base period Council management 
area ocean fishery exploitation rate of 
<1% prevents effective Council fishery 
management and rebuilding.  Major 
habitat restoration addressing water 
withdrawals and dam passage and 
blockages is required for rebuilding. 

Long-term depressed abundance.  No significance 
to ocean fisheries, infrequent occurrence in fisheries 
north of Cape Falcon to Alaska. 

Snake River Fall 
(Threatened) 

NMFS jeopardy or recovery standard.  Since 1995, 
Council has met a standard of limiting its fisheries so 
that the total exploitation rate on age-3 and age-4 Lyons 
Ferry Hatchery fall chinook (representing Snake River 
fall chinook) for all ocean fisheries (including Canada) 
has been æ70% of the 1988-1993 average adult 
equivalent exploitation rate. 

MSY criteria undefined.  ESA jeopardy 
standard provides interim rebuilding 
program.  Recovering historic abundance 
unlikely as dams block former primary 
spawning area. 

Present in ocean fisheries from central California to 
southeast Alaska with greatest contribution to 
Canadian fisheries.  Primary impacts in Council 
fisheries north of Cape Falcon, but also extending to 
Pigeon Pt., CA. 

Snake River Spring/Summer 
(Threatened) 

Not applicable for ocean fisheries. No.  Base period Council management 
area ocean fishery impacts rare 
(unmeasurable).  Dam passage mortality 
must be reduced to allow stock recovery. 

Depressed, recent trend downward.  Rare 
occurrence in ocean fisheries from Washington to 
Southeast Alaska. 

Upper River Bright (Fall) 40,000 natural bright adults above McNary Dam (MSY 
proxy adopted 1984).  The management goal has been 
increased to 45,000 by Columbia River managers in 
recent years. 

Limited.  Base period Council 
management area ocean fishery 
exploitation rate <4% prevents effective 
Council fishery management and 
rebuilding. 

High to medium abundance.  Significant contributor 
to ocean fisheries off Canada and to a lesser extent 
Washington and Oregon.  Primary impact area 
north of Cape Falcon. 

Upper River Summer Hold ocean fishery impacts at or below base period 
(<2%) and recognize Columbia River Management 
Plan objective - MSY proxy of 80,000 to 90,000 adults 
above Bonneville Dam, including both Columbia and 
Snake River stocks (state and tribal management 
entities considering separate objectives for these 
stocks). 

No.  Base period Council management 
area ocean fishery exploitation rate <2% 
prevents effective Council fishery 
management and rebuilding.  Dam 
passage mortalities must be reduced to 
allow rebuilding. 

Long-term depressed abundance.  Present in ocean 
fisheries north of Cape Falcon to southeast Alaska. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - CHINOOK - - - 
COLUMBIA RIVER BASIN (Continued) 
Upper River Spring None applicable to ocean fisheries.  Ensure ocean 

fishery impacts remain rare and recognize Columbia 
River Management Plan objective - MSY proxy of 
115,000 adults above Bonneville Dam, including upper 
and mid-Columbia and Snake River stocks (state and 
tribal management entities considering separate 
objectives for these stocks). 

No.  Base period Council management 
area ocean fishery impacts rare (not 
measurable), making Council 
management area and rebuilding 
ineffective.  Dam passage mortalities must 
be reduced to allow rebuilding. 

Long-term depressed abundance.  Captive 
broodstock programs started in 1997.  No 
significance to ocean fisheries.  Rare occurrence in 
ocean fisheries north of Cape Falcon to Canada. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - CHINOOK - - - 
WASHINGTON COAST - All pertinent fall, summer and spring stocks from coastal streams north of the Columbia River through the western Strait of Juan de Fuca (west of the Elwha 
River).  This stock complex consists of several natural stocks, generally of small to medium sized populations, and some hatchery production (Willapa Bay and the Quinault River).  
Stocks in this complex tend to range further north than most Columbia River stocks and, while present in fisheries from Cape Falcon to Southeast Alaska, are not significantly affected by 
Council management area ocean fisheries.  Preseason abundance estimates are generally not available for Council management area.  These stocks qualify as exceptions to the Council’s 
overfishing criteria due to very low fishery impacts.  Spawning escapement goals for stocks managed within this component, established in U.S. District Court by WDFW and the treaty 
Tribes, are recognized in the Council’s conservation objectives below.  Objectives for Grays Harbor and the north coast river systems have been established pursuant to the U.S. District 
Court order in Hoh v. Baldrige.  However, annual natural spawning escapement targets may vary from the conservation objectives below if agreed to by WDFW and the treaty Tribes 
under the provisions of Hoh v. Baldrige and subsequent U.S. District Court orders, subject to the limitations under Options B and C of Section 3.2.2, Conservation Alert.  After 
agreement is reached on the annual targets, ocean fishery escapement objectives are established for each river, or region of origin, which include provisions for treaty allocation 
requirements and inside, non-Indian fishery needs. 
Willapa Bay Fall (natural) Undetermined. Limited (exploitation rate exception).  
Willapa Bay Fall (hatchery) 8,200 adult return to hatchery. No (hatchery exception).  
Grays Harbor Fall 14,600 natural adult spawners (MSY) Limited (exploitation rate exception).  
Grays Harbor Spring 1,400 natural adult spawners (MSY) Limited (exploitation rate exception).  
Quinault Fall Hatchery production. No (hatchery exception).  
Queets Fall Manage terminal fisheries for 40% harvest rate, but no 

less than 2,500 natural adult spawners. 
Limited (exploitation rate exception).  

Queets Spring/Summer Manage terminal fisheries for 30% harvest rate, but no 
less than 700 natural adult spawners. 

Limited (exploitation rate exception).  

Hoh Fall Manage terminal fisheries for 40% harvest rate, but no 
less than 1,200 natural adult spawners. 

Limited (exploitation rate exception).  

Hoh Spring/Summer Manage terminal fisheries for 31% harvest rate, but no 
less than 900 natural adult spawners. 

Limited (exploitation rate exception).  

Quillayute Fall Manage terminal fisheries for 40% harvest rate, but no 
less than 3,000 natural adult spawners. 

Limited (exploitation rate exception).  

Quillayute Spring/Summer 1,200 natural adult spawners for summer component 
(MSY). 

Limited (exploitation rate exception).  

Hoko Summer/Fall (Western 
Strait of Juan de Fuca) 

850 natural adult spawners (MSY). Limited (exploitation rate exception).  
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - CHINOOK - - - 
PUGET SOUND - All fall, summer, and spring stocks originating from U.S. tributaries to Puget Sound and the eastern Strait of Juan de Fuca (east of Salt Creek).  This stock complex 
consists of numerous natural chinook stocks of small to medium sized populations and significant hatchery production.  Puget Sound stocks contribute to fisheries off British Columbia 
and are present into Southeast Alaska, but are affected to a minor degree by Council management area ocean fisheries.  Base period, Council management area ocean fishery exploitation 
rates (adult equivalent) of 2% or less are below a management threshold which allows effective Council management area of these stocks and they qualify as exceptions to the Council’s 
overfishing criteria.  The stocks within this unit and their respective conservation objectives, established in U.S. District Court by WDFW and the Treaty Tribes, are recognized below.  
The conservation objectives are based on maximum sustainable yield spawning escapement goals for stocks managed primarily for natural production or upon hatchery escapement 
needs for stocks managed for artificial production.  Annual management targets (expected hatchery plus natural escapement) for specific rivers or regions of origin may vary from the 
conservation objectives by following fixed procedures established in U.S. District Court as outlined in “Memorandum Adopting Salmon Management Plan” (U.S. v. Washington, 626 F. 
Supp. 1405 [1985]) (see limitations under Options B and C of the conservation alert (Section 3.2.2). 
Elwha Summer/Fall (Eastern 
Strait of Juan de Fuca) 

2,900 natural and hatchery adult spawners (MSY). Limited (exploitation rate exception).  

Skokomish Summer/Fall 
(Hood Canal) 

1,650 natural adult spawners (MSY). Limited (exploitation rate exception).  

Nooksack Spring (early) 2,000 natural adult spawners (MSY). Limited (exploitation rate exception).  
Skagit Summer/Fall 14,900 natural adult spawners (MSY). Limited (exploitation rate exception).  
Skagit Spring 3,000 natural adult spawners (MSY). Limited (exploitation rate exception).  
Stillaguamish Summer/Fall 2,000 natural adult spawners (MSY). Limited (exploitation rate exception).  
Snohomish Summer/Fall 5,300 natural adult spawners (MSY). Limited (exploitation rate exception).  
Cedar River Summer/Fall 
(Lake Washington) 

1,200 natural adult spawners (MSY). Limited (exploitation rate exception).  

White River Spring 1,000 natural adult spawners (MSY). Limited (exploitation rate exception).  
Green River Summer/Fall 5,800 natural adult spawners (MSY). Limited (exploitation rate exception).  
Nisqually River 
Summer/Fall (South Puget 
Sound) 

900 natural adult spawners (MSY). Limited (exploitation rate exception).  
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - CHINOOK - - - 
SOUTHERN BRITISH COLUMBIA - Fall and spring stocks of British Columbia coastal streams and the Fraser River.  Management based primarily on natural and hatchery fall 
chinook.  Base period, Council management area ocean fishery exploitation rates (adult equivalent) on the coastal stocks of 1% or less are below a management threshold which allows 
effective Council management area of these stocks and they qualify as exceptions to the Council’s overfishing criteria. 
Coastal Stocks Undefined for Council fisheries.  Manage consistent 

with the Pacific Salmon Treaty. 
No.  Under Canadian authority and would 
also be an exploitation rate exception. 

Medium abundance.  Major contributors to ocean 
fisheries off British Columbia; significant 
contributors north into Southeast Alaska and present 
off northern Washington. 

Fraser River Undefined for Council fisheries.  Manage consistent 
with the Pacific Salmon Treaty. 

No. Under Canadian authority. Medium abundance.  Major contributors to ocean 
fisheries off British Columbia; contributors off 
northern Washington; and present north into 
Southeast Alaska. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - COHO - - - 
OREGON PRODUCTION INDEX AREA  - All Washington, Oregon, and California natural and hatchery coho stocks from streams south of Leadbetter Pt.  Significant production 
from Columbia River and Oregon coastal hatcheries provide harvest in ocean fisheries throughout the Council management area.  Ocean fisheries are usually limited primarily to meet 
natural escapement objectives.  Treaty Indian obligations, nontreaty harvest opportunity, and hatchery requirements must also be factored in for the Columbia River stocks.  Both natural 
and hatchery components have been severely depressed for several yeas due to a combination of previously high fishery impacts, major losses or degradation of freshwater habitat, and 
long-term marine conditions unfavorable to coho survival.   
Central California Coast  
(Threatened) 

NMFS jeopardy standard.  Since 1998, no retention of 
coho in commercial and recreational fisheries off 
California in conjunction with total fishery impacts of 
no more than 13% on Rogue/Klamath hatchery coho 
(surrogate stock). 

MSY criteria undefined.  ESA jeopardy 
standard provides interim protection of 
productive capacity.  Recovery limited by 
deterioration of significant portions of 
freshwater habitat, distribution at southern 
edge of coho range, and ongoing 
unfavorable marine conditions. 

Very minor component of OPI area fisheries, limited 
potential for significant contribution to ocean and 
inland fisheries.  Current impacts incidental in ocean 
fisheries off California.  Development of monitoring 
and assessment program considered for Ten Mile 
River, Noyo River, Gualala River, Lagunitas Creek, 
and Scott Creek.  Rogue/Klamath coho are believed 
to have a similar, but more northerly distribution. 

Northern California 
(Threatened) 

NMFS jeopardy or recovery standard.  Since 1998, 
total fishery impacts limited to no more than 13% on 
Rogue/Klamath hatchery coho (surrogate stock) and no 
retention of coho in California ocean fisheries. 

MSY criteria undefined.  ESA jeopardy 
standard provides interim protection of 
productive capacity.  Recovery may last 
more than 10 years even with no fishery 
impacts due to loss or deterioration of 
significant portions of freshwater habitat 
and ongoing unfavorable marine 
conditions. 

Depressed and listed.  Very minor natural component 
of OPI area fisheries, potential for minor contribution 
to ocean fisheries off California and southern Oregon, 
and inland California fisheries.  Current impacts 
incidental in ocean and inland fisheries (total non-
retention south of Cape Falcon since 1994).  CDFG 
considering monitoring to provide data for the Smith, 
Trinity, Eel, Mattole, and Klamath Rivers. 

Oregon Coastal Natural 
Comprised of Southern, 
South-Central, North-Central, 
and Northern Oregon stocks 
(Threatened) 

Current NMFS jeopardy or recovery standard (for 
1998, total marine fishery impacts limited to no more 
than 13% on OCN and Rogue/Klamath hatchery coho, 
or (2) the Council’s objective under Amendment 13 
(consistent with the Oregon Plan):  For each of the 4 
component stocks, a rebuilding and data collection 
program with an allowable marine and freshwater 
exploitation rate of no more than 13% to 35%, 
depending on parent escapement and ocean survival 
trends (adopted 1997).  For a detailed description of the 
objective, see Section 3.3. 

Currently in a rebuilding program initiated 
in 1998.  The annual conservation 
objective should allow these stocks to 
rebuild when environmental conditions 
are favorable.  Recovery for some 
components may last more than 10 years 
even with no fishery impacts due to loss 
or deterioration of significant portions of 
freshwater habitat and ongoing 
unfavorable marine conditions. 

Depressed and listed.  Major natural component of 
OPI area which, when abundant, contributes to 
ocean fisheries off California, Oregon, and 
Washington south of Leadbetter Pt., and freshwater 
fisheries in Oregon coastal streams.  Current 
impacts primarily incidental in ocean fisheries 
under a total nonretention regulation south of Cape 
Falcon since 1994. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - COHO - - - 
OREGON PRODUCTION INDEX (Continued) 
Columbia River Late 
(Hatchery) 

Hatchery rack return goal of 17,200 adults. No (hatchery exception). Major component of ocean fisheries north of Cape 
Falcon.  When abundant, significant contributors to 
ocean fisheries off Oregon north into Canada and 
Columbia River fisheries. 

Columbia River Early 
(Hatchery) 

Hatchery rack return goal of 18,800 adults. No (hatchery exception). Major component of OPI area fisheries.  When 
abundant, significant contributors to ocean fisheries 
off California and north to Leadbetter Pt., WA and 
to Columbia River fisheries.  Current ocean fishery 
impacts from very limited retention fisheries north 
of Cape Falcon and incidental hook-and-release 
mortality in fisheries south of Cape Falcon. 

Columbia River (Natural) Undefined.  Management is in a transitional phase 
pending completion of a critical review that may 
establish an explicit objective. 

Not presently.  See management 
information. 

Extinct above The Dalles Dam, very rare below.  
Lower river coho are a candidate species under the 
ESA with an ongoing effort to determine if a 
reproducing population can be found and rebuilt. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - COHO - - - 
WASHINGTON COASTAL - All pertinent natural and hatchery stocks originating in Washington coastal streams north of the Columbia River through the western Strait of Juan de 
Fuca (West of the Elwha River).  Management goals for Grays Harbor and Olympic Peninsula coho stocks include achieving natural spawning escapement objectives and treaty 
allocation requirements, although Grays Harbor also contains a significant amount of hatchery production.  The conservation objectives for these stocks are based on MSY spawner 
escapements established pursuant to the U.S. District Court order in Hoh v. Baldrige.  Annual natural spawning escapement targets and total escapement objectives are established by the 
Washington Department of Fish and Wildlife and treaty Tribes under the provisions of U.S. v. Washington and subsequent U.S. District Court orders.  After agreement to annual targets 
is reached by the parties in this litigation (subject to limitations under Options B and C of Section 3.2.2, Conservation Alert) ocean fishery escapement objectives are established for each 
river, or region of origin, which include provisions for providing treaty allocation requirements and inside, non-Indian fishery needs. 
Willapa Bay (Hatchery) Meet WDFW program objectives. No (hatchery exception). Minor component of ocean fisheries off northern 

Oregon north into Canada.  Significant contributor 
to inside commercial net and recreational fisheries.  
WDFW critically reviewing current management to 
determine if objectives for natural stocks are 
warranted. 

Grays Harbor 35,400 natural adult spawners (MSY) or annual target 
agreed to by WDFW and the Quinault Indian Nation 
(subject to limitations in Options B and C of Sec. 3.2.2, 
Conservation Alert). 

Yes.  Conservation alert or overfishing 
concern based on fewer than 35,400 
natural spawners. 

Medium to high abundance.  Minor contributor to 
ocean fisheries off Oregon and north into Canada.  
Significant contributor to Washington inside tribal 
fishery, minor contributor to inside recreational 
fishery. 

Quinault (Hatchery) Meet hatchery program objectives and provide 
escapement to utilize production potential for naturally 
spawning fish. 

No (hatchery exception). Contributor to ocean fisheries off Washington and 
north into British Columbia; present south to central 
Oregon; significance to Puget Sound and tribal 
fisheries. 

Queets MSY range of 5,800 to 14,500 natural adult spawners 
or annual target agreed to by WDFW and the Quinault 
Indian Nation (subject to limitations in Options B and 
C of Sec. 3.2.2, Conservation Alert). 

Yes.  Conservation alert or overfishing 
concern based on fewer than 5,800 natural 
spawners. 

Small population.  Low to depressed abundance.  
Contributor to ocean fisheries off Washington north 
into British Columbia; present south to central 
Oregon; significance to Puget Sound and tribal 
fisheries. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - COHO - - - 
WASHINGTON COASTAL (Continued) 
Hoh MSY range of 2,000 to 5,000 natural adult spawners or 

annual target agreed to by WDFW and Hoh Tribe 
(subject to limit in Options B and C of Sec. 3.2.2, 
Conservation Alert). 

Yes.  Conservation alert or overfishing 
concern based on fewer than 2,000 natural 
spawners. 

Small population.  Medium to low abundance.  
Contributor to ocean fisheries off Washington north 
into British Columbia; present south to central 
Oregon. 

Quillayute Fall MSY range of 6,300 to 15,800 natural adult spawners 
or annual target agreed to by WDFW and the 
Quillayute Tribe (subject to limit in Options B and C of 
Sec. 3.2.2, Conservation Alert). 

Yes.  Conservation alert or overfishing 
concern based on fewer than 6,300 natural 
spawners. 

Small population.  Depressed abundance.  
Contributor to ocean fisheries off Washington north 
into British Columbia; present south to central 
Oregon. 

Quillayute Summer 
(Hatchery) 

Meet hatchery program objectives. No (hatchery exception). Low to depressed abundance.  Early river entry 
timing.  Contributor to ocean fisheries off 
Washington north into British Columbia; present 
south to central Oregon. 

Western Strait of Juan de 
Fuca 

11,900 natural adult spawners (MSY) or annual target 
agreed to through fixed procedures established in U.S. 
District Court (subject to limit in Options B and C of 
Sec. 3.2.2, Conservation Alert).   

Yes.  Conservation alert or overfishing 
concern based on fewer than 11,900 
natural spawners. 

Small population.  Low to depressed abundance.  
Little information on ocean distribution.  A new 
annual objective of stepped exploitation rates is 
under consideration by WDFW and the Tribes. 

- - - COHO - - - 
PUGET SOUND - All pertinent natural and hatchery stocks originating from U.S. tributaries to Puget Sound and the eastern Strait of Juan de Fuca (east of Salt Creek).  The Puget 
Sound Salmon Management Plan defines management objectives and long term goals for these stocks as developed by representatives from federal, state and tribal agencies.  
Conservation objectives for specific stocks are currently based on either MSY principles for stocks managed primarily for natural production or upon hatchery escapement needs for 
stocks managed for artificial production.  However, a transition to exploitation rate management is currently under consideration by the involved managers.  Annual escapement targets 
for these coho stocks are developed through procedures established in U.S. District Court (subject to limitations in Options B and C of Section 3.2.2, Conservation Alert).  Puget Sound 
management procedures are outlined in a "Memorandum Adopting Salmon Management Plan" (U.S. v. Washington, 626 F. Supp. 1405 [1985]).  
Eastern Strait of Juan de 
Fuca 

950 natural adult spawners (MSY) or annual target 
agreed to in fixed procedures set by U.S. District Court 
(subject to limit in Options B and C of Sec. 3.2.2, 
Conservation Alert). 

Yes.  Conservation alert or overfishing 
concern based on fewer than 950 natural 
spawners. 

Small population.  Low to depressed abundance.  
Little information on ocean distribution.  A new 
annual objective of stepped exploitation rates is 
under consideration by WDFW and the Tribes. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - COHO - - - 
PUGET SOUND (Continued) 
Hood Canal 21,500 natural adult spawners (MSY) or annual target 

agreed to in fixed procedures set by U.S. District Court 
(subject to limit in Options B and C of Sec. 3.2.2, 
Conservation Alert).   

Yes.  Conservation alert or overfishing 
concern based on fewer than 21,500 
natural spawners. 

Low to medium abundance.  Contributor to U.S. 
ocean fisheries north of Cape Falcon; significant 
contributor to ocean fisheries off British Columbia, 
in Puget Sound, and inside tribal fisheries.  A new 
objective utilizing stepped exploitation rates is 
under consideration by WDFW and the Tribes. 

Skagit 30,000 natural adult spawners (MSY) or annual target 
agreed to in fixed procedures set by U.S. District Court 
(subject to limit in Options B and C of Sec. 3.2.2, 
Conservation Alert). 

Yes.  Conservation alert or overfishing 
concern based on fewer than 30,000 
natural spawners. 

Low to depressed abundance.  Contributor to U.S. 
ocean fisheries north of Cape Falcon; significant 
contributor to ocean fisheries off British Columbia, 
in Puget Sound, and inside tribal fisheries.  A new 
objective is under consideration by WDFW and the 
Tribes. 

Stillaguamish 17,000 natural adult spawners (MSY) or annual target 
agreed to in fixed procedures set by U.S. District Court 
(subject to limit in Options B and C of Sec. 3.2.2, 
Conservation Alert). 

Yes.  Conservation alert or overfishing 
concern based on fewer than 17,000 
natural spawners. 

Medium to low abundance.  Contributor to U.S. 
ocean fisheries north of Cape Falcon; significant 
contributor to ocean fisheries off British Columbia, 
in Puget Sound, and inside tribal fisheries.  A new 
objective is under consideration by WDFW and the 
Tribes. 

Snohomish 70,000 natural adult spawners (MSY) or annual target 
agreed to in fixed procedures set by U.S. District Court 
(subject to limit in Options B and C of Sec. 3.2.2, 
Conservation Alert).   

Yes.  Conservation alert or overfishing 
concern based on fewer than 70,000 
natural spawners. 

High to medium abundance.  Contributor to U.S. 
ocean fisheries north of Cape Falcon; significant 
contributor to ocean fisheries off British Columbia, 
in Puget Sound, and inside tribal fisheries.  A new 
annual objective is under consideration by WDFW 
and the Tribes. 

South Puget Sound 
(Hatchery) 

Hatchery rack return goal of 52,000 adults.  Natural 
production goals under development. 

No (hatchery exception). High abundance.  Contributor to U.S. ocean 
fisheries north of Cape Falcon; significant 
contributor off British Columbia, in Puget Sound, 
and inside tribal fisheries. 
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Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean 
salmon fisheries.  Abundance information is based on the previous five years. 

Stock Conservation Objective 
(to be met annually unless noted otherwise) 

Subject to Council Actions to Prevent 
Overfishing 

Management Information 

- - - COHO - - - 
SOUTHERN BRITISH COLUMBIA COAST - Stocks of southern British Columbia coastal streams (including Vancouver Island) and the Fraser River. 
Coastal Stocks Manage Council fisheries that impact Canadian stocks 

consistent with provisions of the Pacific Salmon 
Treaty. 

No.  Not under Council management area 
authority. 

Medium to low abundance.  Major contributors to 
ocean fisheries off British Columbia; significant 
contributors north into Southeast Alaska and present 
off northern Washington. 

Fraser River Manage Council fisheries that impact Canadian stocks 
consistent with provisions of the Pacific Salmon 
Treaty. 

No.  Not under Council management area 
authority. 

Medium to low abundance.  Major contributors to 
ocean fisheries off British Columbia. 

- - - PINK (odd-numbered years) - - - 
 
The Fraser River Panel of the Pacific Salmon Commission (PSC) manages fisheries for pink salmon in the Fraser River Panel Area (U.S.) north of 48_ N latitude to meet Fraser River 
natural spawning escapement and U.S./Canada allocation requirements.  The Council manages pink salmon harvests in that portion of the EEZ which is not in the Fraser River Panel 
Area (U.S.) waters consistent with Fraser River Panel management intent.  Pink salmon management objectives must address meeting natural spawning escapement objectives, allowing 
ocean pink harvest within fixed constraints of coho and chinook harvest ceilings and providing for treaty allocation requirements. 
Puget Sound 900,000 natural spawners or consistent with provisions 

of the Pacific Salmon Treaty (Fraser River Panel) 
No.  Minor impacts in Council fisheries 
and not under Council management area 
authority. 

High abundance.  Contributors to ocean fisheries off 
British Columbia and in Puget Sound.  Present 
south into Oregon.  Rare off California. 

Fraser River Manage Council fisheries that impact Canadian stocks 
consistent with provisions of the Pacific Salmon Treaty 
(Fraser River Panel) 

No.  Minor impacts in Council fisheies 
and not under Council management area 
authority. 

High to medium abundance.  Major contributors to 
ocean fisheries off British Columbia; present into 
Southeast Alaska and off Washington and northern 
Oregon.  Rare off California. 

 



 
 

Appendix B 
Descriptions of 

Non-Salmonid Species 

Contents 
 

B.1 STATUS OF LISTED NON-SALMONID 
SPECIES B-2 
B.1.1 Mammals B-2 
B.1.2 Birds B-4 
B.1.3 Reptiles B-5 

B.2 STATUS OF UNLISTED MARINE 
SPECIES B-6 
B.2.1 Mammals B-6 
B.2.2 Seabirds B-14 

B.3 BIBLIOGRAPHY B-15 
 



 



Pacific Salmon Fisheries Management FPEIS  B-1 

B. Appendix B 
Descriptions of 

Non-Salmonid Species 

Contents 
 

B.1 STATUS OF LISTED NON-SALMONID 
SPECIES B-2 
B.1.1 Mammals B-2 
B.1.2 Birds B-4 
B.1.3 Reptiles B-5 

B.2 STATUS OF UNLISTED MARINE 
SPECIES B-6 
B.2.1 Mammals B-6 
B.2.2 Seabirds B-14 

B.3 BIBLIOGRAPHY B-15 
 

 

 



Appendix B 
 
 

B-2   Pacific Salmon Fisheries Management FPEIS 

Appendix B provides detailed descriptions of the status of non-salmonid species listed 
under the Federal Endangered Species Act. 

B.1 Status of Listed Non-Salmonid Species 

B.1.1 Mammals 

B.1.1.1 Steller Sea Lion 
Steller sea lions range along the North Pacific Ocean rim from northern Japan to California 
(Loughlin et al. 1984), with centers of abundance and distribution in the Gulf of Alaska and 
Aleutian Islands, respectively. The Steller sea lion is listed under the ESA throughout its 
U.S. range, which extends from California and associated waters to Alaska, including the 
Gulf of Alaska and Aleutian Islands, and into the Bering Sea and North Pacific and the 
Russian waters and territory.  In 1997, NMFS reclassified the Steller sea lion as two distinct 
population segments under the ESA (62 FR 24345); the population west of 144°W. 
Longitude (a line near Cape Suckling, Alaska) is listed as endangered, and the population 
east of that line (subject area of this Environmental Impact Statement [EIS]) is listed as 
threatened.  A recovery plan for Steller sea lions has been adopted (NMFS 1992). 

NMFS designated critical habitat (58 FR 45278, August 27, 1993) for the Steller seas lion 
based on the Recovery Team’s determination of habitat sites that are essential to 
reproduction, rest, refuge, and feeding.  Critical habitats include all rookeries, major haul-
outs, and specific aquatic foraging habitats.  This designation does not place any additional 
restrictions on human activities within the designated areas. 

Steller sea lion population declines have been documented in the core of their range in 
Alaska resulting in the species being listed as threatened under the Endangered Species 
Act.  The overall trend of the eastern population segment of Steller sea lions since 1980 is 
stable to increasing although significant declines in the number of Steller sea lions 
occurring within California prior to 1980 have been documented (NMFS 1995).  California 
experienced a large decline in Steller sea lion numbers prior to 1980.  An estimated 50 
percent declined between about 1950 and 1980.  Some of the available data indicate that a 
northward shift in Steller sea lion range may be occurring, which may exacerbate the 
decline at southern rookeries. 

NMFS has determined that for Steller sea lions, the mortality and serious injury incidental 
to commercial fishing operations will have negligible impact (60 FR 45399; August 31, 
1995).  A ‘negligible impact’ is defined as an impact resulting from the specified activity 
that cannot be reasonably expected to, and is not reasonably likely to, adversely affect the 
species or stock through an effect on annual rates of recruitment or survival.  Section 7 
consultation was completed on this determination (NMFS 1995) including issuance of an 
incidental take statement for commercial fishing operations of up to 106 Steller sea lion 
from the eastern population annually (east of 144°W. longitude). 
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B.1.1.2 Guadalupe Fur Seal 
Historically, the Guadalupe fur seal (Arctocephalus townsendi) ranged from Point 
Conception, California, to the Revillagigedo Islands, Mexico.  At the present time 
Guadalupe fur seals pup and breed only at Guadalupe Island, Mexico, but individuals have 
been sighted in the Channel Islands and central California and in the Gulf of California 
(Gallo 1994).  The population is considered to be a single stock because they pup and breed 
only at Guadalupe Island, Mexico.  In 1993, the population was estimated by Gallo (1994) 
to comprise 7,408 animals.  These counts were of breeding populations and indicated the 
population is increasing exponentially at an average annual growth rate of 13.7 percent.  

B.1.1.3 Blue Whale 
Blue whales (Balaenoptera musculus) are distributed in temperate and tropical waters of 
both hemispheres.  Along the coast of the eastern north Pacific, blue whales range from 
Alaska to Mexico.  Generally, observed migrating individually or in groups of three to four 
along the continental slope.  The current population estimate for blue whales is 1,785 
whales for the California/Mexico stock (Barlow et al. 1997).  No reliable data are available 
on the current trend in abundance for this stock.  

B.1.1.4 Fin Whale 
Fin whales (Balaenoptera physalus) are found world wide in coastal waters of temperate 
oceans and are uncommon in tropic and polar regions.  Actual population structure and 
seasonal distribution of fin whales in the eastern Pacific is uncertain.  The population of fin 
whales in California has been estimated at 933 animals based on ship surveys (Barlow et al. 
1997).  No estimates exist for Oregon or Washington waters at this time. 

B.1.1.5 Humpback Whale 
Humpback whales (Megaptera novaeangliae) are found throughout the North Pacific.  
Based on genetic differences and sighting of distinctive marked individuals, the population 
found in the coastal waters of California, Oregon, Washington, and Mexico is considered 
one stock.  This stock ranges from Costa Rica (Steiger et al. 1991) to southern British 
Columbia (Calambokidis et al. 1993), but is most common in coastal waters off California 
in summer and fall, and in Mexico in the winter and spring.  The stock abundance estimate 
for this population is 597 animals, however, no reliable data are available on the current 
trend in abundance for this stock (Barlow et al. 1997). 

B.1.1.6 Right Whale 
Right whales (Eubalaaena glacialis) inhabit temperate and cooler coastal waters of the 
north Pacific.  Based on sighting data, Wada (1973) estimated a total population of 100 to 
200 in the north Pacific. The lack of confirmed sightings of juveniles since the 1900 has 
raised concerns on the viability of this species.  However, a group of three to four right 
whales were sighted in western Bristol Bay (July 4, 1996).  The group appears to have 
included a juvenile animal (Goddard and Rush in press).  A reliable estimate of abundance 
for the North Pacific right whale stock is currently not available (Hill et al. 1997).  
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B.1.1.7 Sei Whale 
Sei whales (Balaenoptera borealis) are distribute far out to sea in temperate regions of the 
world and do not appear to be associated with coastal features.  Sei whales are now rare in 
California coastal waters (Dohl et al. 1983), but were the fourth most common whale taken 
by California coastal whalers in the 1950s through 1960s (Rice 1974).  Lacking additional 
information on the Sei whale population structure, Sei whales in the eastern North Pacific 
are considered a single stock.  There are no abundance estimates for Sei whales along the 
West Coast of the U.S. or in the eastern North Pacific (Barlow et al. 1997).   

B.1.1.8 Sperm Whale 
The sperm whale (Physeter catodon) is an open-water species and is found mainly in 
temperate to tropical waters in both hemispheres.  They feed mainly on medium - to large-
size squid, but may also feed on large demersal and mesopelagic sharks, skates, and fishes 
(Gosho et al. 1984).  Sperm whales are found year round in California waters (Dohl et al. 
1983), but they reach peak abundance from April through June and from the end of August 
through mid-November (Rice 1974).  They are seen in every season except winter 
(December through February) in Washington and Oregon (Green et al. 1992).  The 
populations of this stock in California, Oregon, and Washington is estimated at 
1,231 animals which is considered conservative as the population assessment survey 
utilized did not include waters of Oregon and Washington (Barlow et al. 1997).  Data 
regarding trends in population of this species in the eastern North Pacific is currently 
unavailable. 

The Columbian white-tailed deer (endangered) is restricted to small areas of reaches of the 
lower Columbia River (Proctor et al. 1980).  The population is found on Tenasillahe Island 
and in the Julia Butler Hansen National Wildlife Refuge, near Cathlamet, Washington.  
This animal is restricted to riparian and upland habitats of the river corridor.  Animals 
likely drink water from the Columbia River. 

B.1.2 Birds 
The California brown pelican nests from coastal southern California south along the Pacific 
Ocean coast of Mexico, and into the Gulf of California.  From mid-summer onwards, large 
numbers of birds move up the Pacific Coast, including to the Washington Pacific coast, and 
small numbers of birds are occasionally found in northern Puget Sound (Wahl 1984, Speich 
et al. 1987, Brueggeman 1991, Burger et al. 1999).  The birds spend the late summer 
feeding in coastal waters and roosting on offshore rocks and islands.  Pelicans dive from 
the air to capture fish in the near surface water column, sometimes fully submerging.  
Nearly all birds depart Washington marine waters by the end of the year.  The Brown 
pelican is listed as Endangered, but is being considered for down-listing to threatened or to 
complete delisting. 

The Aleutian Islands Canada goose is listed as a threatened subspecies.  The species is only 
present along the ocean coast of Washington during the spring and fall migration period.  
This goose nests in the Aleutian Islands and winters in the central valley of California.  It is 
known to stop in Humboldt Bay, California during migration.  Finding small numbers in 
Washington during the migration period would not be a surprise. 
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Marbled Murrelets are mainly found along the northern Pacific Ocean coast of Washington 
and in northern Puget Sound during the nesting period (Speich et al. 1992, Speich and Wahl 
1995).  Birds often fly many miles inland to natural nest sites in the canopy of old-growth 
and mature forests.  When young are present at nest sites adults make one or more trips to 
the nest site to feed their nestlings.  Birds feed at sea by diving to catch individual prey, 
usually fish, in the water column.  During the winter many marbled murrelets remain in 
Washington marine waters.  Relatively few murrelets occur south of Point Grenville during 
the summer nesting period.  Very small numbers are known to occur in the mouth of the 
Columbia River.  The species is listed as threatened under the Endangered Species Act. 

The western snowy plover is a threatened species that occurs along the Pacific Ocean coast 
of Washington.  Only small numbers are known to nest in Washington, at Leadbetter Point, 
Willapa Bay and Damon Point, Grays Harbor.  Birds are known to winter at Cape 
Shoalwater.  This species nests in sandy areas near the water.  It forages on coastal beaches. 

The bald eagle breeds in western and eastern Washington (McAllister et al. 1986), nesting 
in trees in terrestrial or riparian areas.  The nest trees are often located near water, but some 
nests are farther from water.  Most nests are located at lower elevations.  Birds nest near 
both fresh water and marine habitats, with birds feeding in both, thus linking terrestrial and 
water habitats.  During the portions of the non-breeding period, Bald eagles are known to 
concentrate on rivers to forage on fish, primarily salmon, and to scavenge on dead salmon.  
Bald eagles also scavenge dead marine mammals and other marine organisms.  When birds 
forage or scavenge in aquatic habitats they usually come into direct contact with the water, 
often wading.  Birds are also potentially exposed through tissues of contaminated prey.  
This species is being proposed for delisting. 

The American peregrine falcon nests throughout Washington, from the San Juan Islands to 
eastern Washington including along the Columbia River.  Peregrine Falcons feed almost 
exclusively on a variety of birds.  In marine areas they forage marine birds, such as alcids, 
storm-petrels, shorebirds, gulls and ducks.  In terrestrial habitats, such as forests, they eat a 
variety of larger passerine birds, such as flickers and jays.  When near aquatic habitats, 
such as rivers and wetlands, they forage on available species such as ducks.  In shrub-
steppe and steppe areas they may forage on species such as meadowlarks and larks.  
Peregrine falcons are found throughout the state during migration and the winter period.  
Peregrine falcons usually nest on ledge and pot holes of cliffs, but tree nests are known.  
This species is being considered for delisting. 

B.1.3 Reptiles 

B.1.3.1 Sea Turtles 
Studies of sea turtle distribution and abundance in the North Pacific Ocean are progressing, 
but there are many gaps on the knowledge base.  Pacific sea turtles nest on beaches in the 
tropics and subtropics but have been sighted in the eastern North Pacific as far north as the 
Gulf of Alaska.  Many species are highly mobile and may migrate thousands of miles.  Sea 
turtle populations have been have been declining worldwide (National Research Council 
1990).  
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Aerial surveys of California, Oregon, and Washington waters have shown that most 
leatherbacks occur in slope waters, while fewer occur over the continental shelf.  Adult 
green turtles are benthic herbivores, subsisting mainly on algae and sea grasses.  Their diet 
would seem to restrict them to the photic zones surrounding islands and continents.  
Loggerheads inhabit continental shelves, bays, estuaries and lagoons. They are generally 
found feeding on benthic invertebrates in hard bottom habitats.  Olive Ridleys are widely 
distributed in the Pacific and appear in both coastal and pelagic habitats.  Forges appear 
confined mainly to tropical neritic waters, where individuals may dive as deep as 
300 meters to feed on benthic crustaceans (Eckert 1991). 

NMFS determined that commercial fishing by coastal fisheries poses a negligible threat to 
the pacific species (NMFS 1990).  Research indicated that the incidental involvement of 
sea turtles with commercial fisheries on the West Coast is rare.  No turtles have been 
reported taken in the salmon fisheries of Washington, Oregon, and California.  Leatherback 
turtles have been taken in experimental shark drift gillnets (1986 through 1988) off 
California, Oregon, and Washington; however, federal permits for the shark drift gillnet 
operations were not renewed after 1998. 

B.2 Status of Unlisted Marine species 
The commercial troll and fisheries in southeast Alaska and in the Council management 
areas and the commercial gillnet fisheries in the Columbia River are classified as Category 
III fisheries Marine Mammal Protection Act, indicating a remote or no likelihood of known 
incidental mortality or serious injury of marine mammals.  

B.2.1 Mammals 
Pinniped and cetacean species interact with salmon fisheries either in the fisheries through 
entanglements and possibly mortalities, or through competition for prey directly or 
indirectly. The pinniped species present in the southeast Alaska management area are 
Steller sea lion and harbor seal. The pinniped species present in the Council area are 
California and Steller sea lions; Guadalupe fur, northern fur, northern elephant, and harbor 
seals. Cetacean species present in the Southeast Alaska area include humpback, grey, killer, 
and minke whales; Dall's and harbor porpoise; and Pacific white-sided dolphin. Cetacean 
species present in the Council management area include Baird’s beaked, blue, Cuvier’s 
beaked, false killer, fin, gray, Hubb’s beaked, humpback, killer, minke, North Pacific 
beaked, pilot, Pygmy sperm, right, sei, and sperm whales; Dall’s and harbor porpoise; 
common, north right whale, Pacific white-sided, Risso, and striped dolphins. Humpback 
whales and Steller sea lions are discussed in the section on listed mammals.  The 
population status and management actions concerning other unlisted species are 
summarized below. 

B.2.1.1 Northern Fur Seal 
Northern fur seal (Callorhinus ursinus) in U.S. waters consists to two distinct stocks - an 
eastern Pacific stock composed of animals breeding on the Pribilof Islands and Bogoslof 
Island, and a San Miguel Island stock in southern California.  In 1994, stock assessment 
estimates projected the size of the U.S. population of fur seals to be 1,019,192 animals of 
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which the San Miguel Island stock represented 10,036 animals (Barlow et al. 1997).  The 
eastern population migrates southward in to the eastern North Pacific Ocean during the late 
fall and early winter, reaching peak numbers of 86,000 off Washington in April (Antonelis 
and Perez, 1984).  Northward migration begins by early spring with fur seals mostly absent 
from the area from July through December.  The San Miguel Island stock is present in 
California waters year-round.  Unlike the Eastern Pacific northern fur seal stock, the San 
Miguel stock has been increasing in population and is not considered depleted (NMFS 
1993).   

B.2.1.2 Pacific Harbor Seals 
Pacific harbor seals (Phoea vitulina richardsi) inhabit coastal and estuarine waters off Baja 
California, north along the western coast of North America to Cape Newenham in the 
Bering Sea.  They are present year-round and pupping occurs in all three states.  Harbor 
seals use near shore rocks, reefs, sand bars beaches, drifting glacial ice for rookery and 
haulout sites.  They feed in marine, estuarine and, occasionally fresh waters.  They frequent 
logs and floating structures, shallow bays, and tidal flats near abundant food sources.  
Within Council waters two stocks are recognized: Oregon and Washington coastal stock, 
and a California stock.  Three separate stocks of harbor seals are recognized in Alaska 
waters: 1) the southeast Alaska stock (occurring from the Alaska/British Columbia border 
to Cape Suckling), 2) the Gulf of Alaska stock (occurring from Cape Suckling to Unimak 
Pass), including animals throughout the Aleutian Islands, and 3) the Bering Sea stock 
(including all waters north of Unimak Pass) (Hill et al. 1997). The overall Gulf of Alaska 
stock size remains small compared to its size in the 1970s and 1980s. The harbor seal 
population for the West Coast of the United States has been increasing and currently is 
estimated at 27,131 animals in the coastal waters of Washington and Oregon, and 
30,293 animals for California (Barlow et al. 1997).   

B.2.1.3 California Sea Lion 
California sea lions (Zalophus californians) range from offshore islands of Mexico to 
Vancouver Island, British Columbia.  California sea lions use open water for feeding, and 
near shore islands, reefs, and rocks for hauling out.  In the United States, California sea 
lions breed primarily on the California Channel Islands of Santa Barbara, San Nicolas, 
San Miguel, and San Clemente.  After breeding, many adults and sub-adult males migrate 
northward into British Columbia, Washington and Oregon.  The peak of the northward 
migration occurs in September through October on the Oregon Coast, in December in 
Washington, and in January and February in British Columbia.  In the spring, most 
subadults and adult males migrate south, returning to the breeding rookeries in Southern 
California and western Baja California, Mexico. 

The California sea lion population has increased dramatically in this century.  The 
population off the West Coast of the United States has increased steadily at an average 
annual rate of more than five percent since the mid 1970s and now may be greater than any 
historical level (Barlow et al. 1995, and Low 1991).  The California sea lion off the West 
Coast of the United States in 1994 was estimated at between 161,066 and 181,355 animals 
(Barlow et al. 1995). 
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B.2.1.4 Guadalupe Fur Seal 
Historically, the Guadalupe fur seal (Arctocephalus townsendi) ranged from Point 
Conception, California, to the Revillagigedo Islands, Mexico.  At the present time 
Guadalupe fur seals pup and breed only at Guadalupe Island, Mexico, but individuals have 
been sighted in the Channel Islands and central California and in the Gulf of California 
(Gallo 1994).  The population is considered to be a single stock because they pup and breed 
only at Guadalupe Island, Mexico.  In 1993, the population was estimated by Gallo (1994) 
to comprise 7,408 animals.  These counts were of breeding populations and indicated the 
population is increasing exponentially at an average annual growth rate of 13.7 percent.  

B.2.1.5 Northern Elephant Seal 
The northern elephant seal (Mirounga angustirostris) is the largest of the pinnipeds in the 
North Pacific.  They breed between January and March on islands from central California 
south to Baja California, Mexico.  After the breeding season, they move into coastal and 
offshore waters with males traveling as far north as southeast Alaska.  Current population 
estimates for the California stocks is 84,000 animals, with the number of pups appearing to 
be leveling off in the last two years (Barlow et al. 1997).   

B.2.1.6 Dall's Porpoise 
Dall’s porpoise (Phocoenoides dalli) are widely distributed across the entire north Pacific 
Ocean (Leatherwood and Reeves 1983).  Stock structure of the eastern North Pacific Dall’s 
porpoise is not known, but for management and stock assessment purposes the population 
is divided into two stocks based on geographical areas: Alaskan waters, and California, 
Oregon, and Washington waters.  Off the U.S. West Coast, they are commonly seen in 
shelf, slope and offshore waters.  Typically, they are seen in groups of two to ten animals, 
although they sometimes aggregate in larger numbers (Ellis 1989). The California/ 
Oregon/Washington population is estimated at 47,661 animals (Barlow et al. 1997).  No 
reliable information on trends in abundance exists.  The Alaska stock of Dall’s porpoise is 
estimated at 417,000. This number, however, may be overestimated by as much a five fold 
because of vessel attraction behavior (Hill et al. 1997; Turnock and Quinn 1991).  No 
reliable information on trends in abundance exists (Hill et al. 1997). 

B.2.1.7 Harbor Porpoise 
Harbor porpoise (Phocoena phocoena) in the eastern North Pacific Ocean range from Point 
Barrow, Alaska, down the West Coast of North America to Point Conception, California 
(Gaskin 1984).  The harbor porpoise is a year round resident that often inhabits bays and 
inshore waters, however its shyness makes it difficult to acquire accurate population data.  
They are generally observed in small groups of two to ten animals, but there are reports of 
larger aggregation especially when animals are actively feeding (Ellis 1989).  There are 
four stocks that may be present within waters under Council jurisdiction: Central California 
stock, Northern California, Oregon and Washington coastal stock, and Washington inland 
waters stock. Aerial and ship surveys conducted between 1988 and 1993 estimate a 
population of about 43,000 animals along the coasts of California, Oregon, and Washington 
(Barlow et al. 1997).  Recent population trends for the species along the West Coast appear 
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to be stable, although the distribution and abundance of the Central California stocks 
appears to be correlated with changes in sea surface temperatures (Forney 1996). Three 
separate management units are established for Alaska (southeast Alaska, Gulf of Alaska, 
and Bering Sea stocks).  Estimated corrected abundance for the three stocks is 
29,744 animals. No reliable information on trends in abundance exists (Hill et al. 1997). 

B.2.1.8 Pacific White-Sided Dolphin 
Pacific white-sided are found throughout the temperate North Pacific Ocean. In the eastern 
North Pacific the species occurs from the Southern Gulf of California, north to the Gulf of 
Alaska, west to Amchitka in the Aleutian Islands, and is rarely encountered in the southern 
Bering Sea. Two stocks are recognized within the Central North Pacific.  Buckland et al. 
(1993) calculated population abundance at 931,000 animals for the one in Alaska, but 
abundance estimates may be biased upwards. No reliable information exists on trends in 
abundance for the stock.  Off the U.S. West Coast, Pacific white-sided dolphins have been 
seen primarily in shelf and slope waters.  Based on potential fishery interactions, the 
population has been divided into two stocks: California/Oregon/Washington stock and the 
Alaskan stock.  The population size for the California, Oregon and Washington stocks is 
placed at 121,693 animals (Barlow et al. 1997). No reliable information exists on trends in 
abundance for this stock. 

B.2.1.9 Bottlenose Dolphin 
Bottlenose dolphins (Tursiops truncatus) are distributed worldwide in tropical and warm-
temperate waters.  This species primarily inhabits coastal habitats, but surveys also 
regularly find them in offshore waters (Forney et al.1995).  Based on potential fishery 
interaction this species is divided into three stocks: 1) California coastal stock, 
2) California, Oregon and Washington offshore stock, and 3) Hawaiian stock.  Since the 
1982 through 1993 El Niño, which increased water temperature off California, California 
coastal stock have been consistently sighted in central California as far north as San 
Francisco (Barlow et al. 1997).  The California, Oregon and Washington offshore stock 
may range into Oregon and Washington during periods of warm-water intrusions.  The total 
population of this species (coastal and offshore) occurring off the West Coast of the United 
States is estimated at 2,695 animals (Barlow et al. 1997).  No reliable estimate can be made 
regarding trends in abundance for this species. 

B.2.1.10 Northern Right Whale Dolphin 
Northern right whales (Lissodelphis borealis) are endemic to temperate waters of the North 
Pacific Ocean.  Off the U.S. West Coast, they are found primarily in shelf and slope waters, 
with some evidence of seasonal north-south movement (Forney et al. 1995).  For potential 
fishery interaction purposes this species is defined as a single stock including only animals 
found within the U.S. EEZ of California, Oregon and Washington.  The population is 
estimated at 21,332 animals off the U.S. West Coast (Barlow et al. 1997).  No information 
is available regarding trends in abundance of northern right whale dolphins in California, 
Oregon, and Washington.   
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B.2.1.11 Risso’s Dolphin 
Risso’s dolphins (Grampus griseus) are distributed world wide in tropical and warm-
temperate waters.  Off the U.S. West Coast, Risso’s dolphins are commonly seen on the 
shelf in the Southern California Bight and in slope and offshore waters of California, 
Oregon and Washington.  Based on potential fishery interactions the population is divided 
into two discrete, non-continuous areas 1) waters off California, Oregon and Washington, 
and 2) Hawaiian waters.  The California, Oregon and Washington population is estimated 
at 32,376 animals obtained from aerial surveys (Forney et al. 1995).  No reliable 
information exists on trends in abundance for this stock.  

B.2.1.12 Striped Dolphin 
Striped dolphins (Stenella coeruleoalba) are distributed worldwide in tropical and warm-
temperate waters.  Recent shipboard surveys observed this species within 100 nautical 
miles to 300 nautical miles from the coast (Barlow et al. 1997).  For the Marine Mammal 
Protection Act (MMPA) stock assessment reports, striped dolphins within Pacific U.S. EEZ 
are divided into two discrete non-contiguous areas 1) waters off California, Oregon, and 
Washington, and 2) waters around Hawaii.  In recent analysis combining data from 1991 
and 1993 shipboard surveys within 300 nautical miles of the California coast, (Barlow and 
Gerrodette 1996) estimate the abundance of striped dolphins to be 24,910 animals.  There is 
insufficient data available to evaluate potential trends in abundance for this species. 

B.2.1.13 Short-Beaked Common Dolphin 
Short-beaked common dolphins (Delphinus delphis) are the most abundant cetacean off 
California and are widely distributed between the coast and at least 300 nautical miles 
distance from shore.  The abundance of this species off California has been shown to 
change on both seasonal and inter-annual time scales (Forney et al. 1995).  For the MMPA 
stock assessment reports, this is a single pacific management stocks for this species off the 
coast of California, Oregon and Washington. This species population is estimated at 
372,425 animals within 300 nautical miles of the California coast.  Abundance of this 
species in Council waters varies with oceanographic condition; recent events appear to 
have increased both the relative and absolute abundance of this species off California 
(Barlow et al. 1997). 

B.2.1.14 Long-Beaked Common Dolphin 
Long-beaked common dolphins (Delphinus capensis) have only recently been recognized 
as a distinct species (Rosel et al. 1994).  Along the U.S. West Coast their distribution 
overlaps with that of the short-beaked common dolphin, and much historical information 
has not distinguished between these two species.  Long-beaked common dolphins are 
commonly found within about 50 nautical miles of the coast from Baja California, Mexico, 
northward to about central California (Barlow et al. 1997).  Shipboard surveys in 1991 and 
1993 off the California coast project abundance of long-beaked common dolphins as 
8,980 animals (Barlow and Gerrodette 1996).  Due to the historical lack to distinguish 
between the two species of common dolphins it is difficult to establish trends in abundance 
for this species.   
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B.2.1.15 Baird’s Beaked Whale 
Baird’s beaked whales (Berardius bairdii) are distributed throughout deep waters and along 
the continental slopes of the North Pacific Ocean.  They have been sighted in virtually all 
areas north of 35° N latitude, particularly in regions with submarine escarpments and sea 
mounts (Kasuya and Ohsumi 1984).  They are the most commonly seen beaked whales 
within their range, perhaps because they are relatively large and gregarious, traveling in 
schools of a few to several dozen, which makes them more noticeable to observers.  Baird’s 
beaked whales are migratory, arriving in continental slope waters during summer and fall 
months when surface temperatures are the highest (Dohl et al. 1983). Baird’s beaked 
whales found in the waters off California, Oregon, and Washington are managed as a single 
stock based on potential fishery interaction considerations.  The population estimate for this 
stock is 252 animals (Barlow et al. 1997).  Reliable estimates of trends in abundance for 
this stock are currently unavailable.  

B.2.1.16 Cuvier’s Beaked Whale 
The distribution of Cuvier’s beaked whales (Ziphius cavirostris) is known primarily from 
strandings, which indicate it is the most widespread of the beaked whales and is distributed 
in all oceans and most seas except in high polar waters (Moore 1963).  In the northeastern 
Pacific from Alaska to Mexico no obvious patterns of seasonality to strandings have been 
identified (Mitchell 1968).  Populations found in the waters of California, Oregon and 
Washington are considered a single stock for management and stock assessment purposes.  
The population estimate for the California, Oregon and Washington stock is 9,163 animals 
and is considered conservative because survey work did not cover the waters of Oregon and 
Washington (Barlow et al. 1997).  Reliable estimates of trends in abundance for this stock 
are currently unavailable.   

B.2.1.17 Mesoplodont Beaked Whales 
Mesoplodont beaked whales (Mesoplodon spp.) Are distributed throughout deepwater and 
along the continental slopes of the North Pacific Ocean.  At least five species in this genus 
have been recorded off the U.S. West Coast, but due to the rarity of records and the 
difficulty in identifying these animals in the field virtually no species-specific information 
is available (Mead 1989).  The five species known to occur in this region are: Blainville’s 
beaked whale (M. densirostris), Hector’s beaked whale (M. hectori), Stejneger’s beaked 
whale (M. stejnegeri), Gingko-toothed beaked whale (M. gingkodens), and Hubbs’ beaked 
whale (M. carlhubbsi).  Until methods of distinguishing these five species are developed, 
all the Mesoplodon whales located in the waters of California, Oregon and Washington are 
considered one stock.  The collective population estimate for this stock is 2,106 animals 
(Barlow et al. 1997). No reliable data exists on trends in abundance of these species.  

B.2.1.18 Gray Whale 
The gray whale (Eschrichtius robustus) is primarily a coastal, near shore species usually 
found in water depths of less than 50 meters.  Its range extends from breeding grounds off 
of Baja California, Mexico, to major feeding areas in the Bering and Chukchi Seas. Two 
stocks are recognized in the North Pacific, the eastern Pacific Stock and the western Pacific 
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stock or “Korean” stock.  The population of Eastern North Pacific gray whales is estimated 
to be 22,571 animals (Hobbs et al. 1996).  The population has been increasing over the past 
several decades with estimated annual rate of increase at 3.29 percent (Buckland et al. 
1993).  In June 1994, the eastern North Pacific stock of gray whale was removed from the 
list of Endangered and Threatened Wildlife. 

B.2.1.19 Killer Whale 
Killer whale (Orinus orca) populations have been observed in all oceans and seas of the 
world (Leatherwood and Dahlheim 1978).  These animals prefer the colder waters of both 
hemispheres, with the greatest abundances found within 800 kilometers of major 
continents.  In Alaska waters, killer whales occur along the entire Alaska coast from the 
Chukchi Sea, into the Bering Sea, along the Aleutian Islands, Gulf of Alaska, and into 
southeast Alaska (Braham and Dahlheim 1982). Four killer whale stocks are recognized 
along the west coast of North America from California to Alaska with two of them 
occurring in Alaska, the Eastern North Pacific Northern Resident stock and the Eastern 
North Pacific Transient stock (Hill et al. 1997). The combined count of resident killer 
whales in Alaskan waters is 601, and the count of transient whales is 187 (Dahlheim and 
Waite 1993; Dahlheim 1994; Dahlheim et al. 1996).  Reliable data on trends in population 
abundance for either stock are considered unavailable (Hill et al. 1997). Based on genetic 
differences and consideration of potential fishery interaction, there are three killer whale 
stocks that may reside in Council waters: Eastern North Pacific southern resident stock 
(inland waters of Washington); Eastern North Pacific transient stock (Alaska-inland waters 
of Washington); the California/Oregon/Washington Pacific coast stock.  Survey techniques 
utilized for obtaining population estimates of killer whales is a direct count, and a 
correction factor is currently unavailable.  Given that scientists continue to identify new 
whales, the estimate of abundance on the number of uniquely identified individuals known 
to be alive is likely conservative.  No abundance estimates have been made for offshore 
Oregon and Washington waters.  Population estimate for California and inland waters of 
Washington do exist and combined produce an estimate of 843 animals (Barlow et al. 
1997).  Reliable data on trends in abundance for either of these two stocks is considered 
unavailable.  

B.2.1.20 Minke Whale 
Minke whales (Balaenoptera acutorostrata) are usually seen over the continental shelves in 
the eastern Pacific Ocean from near the equator north to the Bering Sea  (Leatherwood et 
al. 1982).  Minke whales are relatively common in the Bering and Chukchi Seas and in the 
inshore waters of the Gulf of Alaska (Mizroch 1992). Minke whales in Alaska are 
considered a separate stock from those in California, Oregon, and Washington. No 
estimates have been made for the number of minke whales in the entire North Pacific or for 
the number that occur in waters of Alaska. No data exist on trends in abundance in Alaskan 
waters (Hill et al. 1997). 

Minke whales in Washington, Oregon and California are considered a separate stock, as it 
appears they have established a home range within this region (Dorsey et al. 1990).  No 
estimates have been made for the number of minke whales in the entire North Pacific or for 
the number that occur in the collective waters of Washington, Oregon, and California.  In 
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California coastal waters, the number of Minke whales is estimated at 201 animals 
(Barlow et al. 1997). No data exists on trends in abundance for this stock. 

B.2.1.21 Short-Finned Pilot Whale 
Short-finned pilot whales (Globicephala macrorhynchus) inhabit coastal areas of the 
tropics and warm- temperate waters of the eastern North Pacific Ocean.  Short-finned pilot 
whales were commonly seen off southern California, with an apparent resident population 
around Santa Catalina Island, as well as, seasonal migrants (Dohl et al. 1980).  After a 
strong El Niño event in 1982 through 1983, short-finned pilot whales virtually disappeared 
from this region, and despite increased survey efforts along the entire U.S. West Coast, few 
sighting were made from 1984 through 1992 (Green et al. 1992, Carretta and Forney 1993).  
Approximately nine years after virtual disappearance of short-finned pilot whales following 
the 1982 through 1983 El Niño, they appeared to have returned to California waters, as 
indicated by an increase in sighting records, as well as, incidental fishing mortality (NMFS, 
unpublished data; Julian and Beeson, in press).  Based on potential fishing interactions this 
species is managed as one stock in the waters of California, Oregon and Washington.  The 
population size is estimated as 1,004 animals, but until movement contributed to 
environmental factors are better documented, no inferences can be drawn regarding trends 
in abundance of short-finned pilot whales off California, Oregon, and Washington (Barlow 
et al. 1997). 

B.2.1.22 Pygmy Sperm Whale 
Pygmy sperm whales (Kogia breviceps) are distributed throughout deep waters and along 
the continental slopes of the North Pacific and other ocean basins.  Sightings along the U.S. 
West Coast have been rare, probably due to their pelagic distribution and cryptic behavior 
(Barlow et al. 1997).  Based on potential fishery interactions, this species is managed as a 
single stock in the waters off California, Oregon and Washington.  The population 
abundance is estimated at 3,145 animals for this species, but is considered conservative as 
it is generated from ship surveys of only California waters (Barlow et al. 1997).  
Insufficient data are available to evaluate potential trends in abundance of this species.    

B.2.1.23 Dwarf Sperm Whale 
Dwarf sperm whales (Kogia simus) are distributed throughout deep waters and along the 
continental slopes of the North Pacific and other ocean basins.  Along the U.S. West Coast, 
no at sea sightings of this species have been reported, although strandings have been 
recorded in California on several occasions (Barlow et al. 1997).  It is unclear whether 
records of dwarf sperm whales are so rare because they are not regular inhabitants of this 
region, or merely because of their cryptic habits and offshore distribution.  No information 
is available to estimate the population size of dwarf sperm whales off the U.S. West Coast, 
and the lack of sightings or strandings records since 1981 makes it unclear whether their 
current distribution includes this region (Barlow et al. 1997). 
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B.2.2 Seabirds  
Seabirds are plentiful in Alaska, owing to its productive marine waters and abundant 
nesting habitat.  Approximately 50 million seabirds of 38 species nest in more than 
1,600 colonies.  Approximately 12 million breeding seabirds at 20,000 colonies occur in 
the Gulf of Alaska.  In addition up to 50 million shearwaters and three albatross species 
feed in Alaskan waters but breed elsewhere.  Seabirds nest on steep seacoasts or remote 
islands and spend up to 80 percent of their lives at sea.  Food is obtained at sea by picking 
prey from the surface or by diving and pursuing it underwater. 

Seabird population trends are largely determined by forage fish availability (Birkhead and 
Furness 1985). Breeding failure can result when adults lack sufficient energy reserves to 
complete a nest, lay eggs, or complete incubation, or when they cannot feed the nestlings 
adequately (Kuletz 1983; Baird 1990; Murphy et al. 1984, 1987; Springer 1991).  The most 
serious non- food threat to seabird populations in Alaska has been (and remains) the 
introduction of alien predators, both foxes (Bailey 1993) and rats that might be introduced 
from vessels (Loy 1993). 

Some seabird populations in the Bering Sea, Aleutian Islands, and Gulf of Alaska regions 
have declined during part or all of the past two decades (reviewed in Hatch and Piatt 1995; 
National Research Council 1996). Most declines were concentrated on islands of the 
southeastern Bering Sea and in the northern Gulf of Alaska. Declining populations in the 
northern Gulf of Alaska are black-legged kittiwakes, murres, pigeon guillemots, and 
marbled murrelets (Hatch et al. 1993; Klosiewski and Laing 1994; Kuletz 1996; Oakley 
and Kuletz 1996; Piatt and Anderson 1996). These declines probably began before the 
Exxon Valdez oil spill.  

Approximately, 4.5 million seabirds are estimated to reside and nest in the contiguous West 
Coast of the United States (Strategic Assessment Branch, NMFS, 1990).  The size and 
diversity of the breeding seabird community in this region is reflective of nearshore prey 
conditions; subtropic waters within the California Bight; large estuaries at San Francisco 
Bay, Columbia River, and Grays Harbor-Willapa Bays; complex tidal waters of Puget 
Sound; and the variety of nesting habitats used by seabirds throughout the region, including 
islands, mainland cliffs, old-growth forests and artificial structures.  

Every area over the continental shelf harbors dense concentrations of birds during the year.  
However, a few locations stand out prominently. The major colony complexes are located 
in the Channel Islands and Farallon Islands off California, southern and northern Oregon, 
and along the Olympic Peninsula of Washington (Minerals Management Service 1992 and 
Carter et al. 1998).  Offshore of these sites, nesting birds foraged in dense aggregations to 
about 50-kilometer radius.  Foraging areas differ somewhat for each species.  Petrels, 
shearwaters, and alcids commonly use shelf-edge banks and the broad shelf areas foraged 
by shearwaters, gulls, murres, and auklets. These seabird populations generally feed upon 
zooplankton, small schooling fish, and squid. 

Overall abundance has remained stable or increased for most species of seabirds in recent 
years (Carter et al. 1998).  Some species have experienced declines in localized areas as a 
result of habitat destructure, human interaction, predation, and oil spills.  All populations 
have fluctuated in response to El Niño conditions and experienced lower productivity and 
some degree of colony abandonment during intense El Niño events (e.g., 1982 through 
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1983 and 1992 through 1993).  The major exception to this trend would be the common 
murre (Uria aalge) that is the dominant member of the breeding seabird community on the 
West Coast.  This species declined substantially after the 1982 through 1983 El Niño event 
and has yet to recovery in central California and Washington.  The primary factors thought 
to be precluding their recovery is the combined effects of high mortality from gillnet 
fishing and oil spills, plus poor reproduction during subsequent El Niño events (Carter et al. 
1998). 
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Angoon 
• Over 82 percent of the residents are Alaska Natives, with a federally recognized Tribe present. 

• Commercial fishing is a major source of income. 

• A shellfish farm venture has been started. 

• The subsistence lifestyle is very important, including reliance on salmon, halibut, and shellfish. 

• Accessible only by floatplane or boat, deepwater dock, small boat harbor, state ferry terminal, and 
monthly barge service from Seattle. 

Craig 
• Less than 25 percent of the residents are Alaska Natives, with a federally recognized Tribe 

present. 

• It is predominantly a non-Alaska Native fishing community. 

• The economy is based on three employment sectors, including fishing. 

• It has Columbia Ward Fisheries, a fish-buying station, and a major cold storage plant.  The J.T. 
Brown Marine Industrial Center is under development on False Island and will include a dock 
and boat launch. 

• Subsistence and recreation are important, including harvesting salmon, halibut, shrimp, and crab. 

• It has two small boat harbors, a small transit float and dock, and a boat launch ramp.  Barge 
deliveries occur once or twice a month. 

Edna Bay CDP 
• It is a fishing community.  Commercial fishing (power trolling) is one of three primary 

employers. 

• Access is primarily by floatplane or boat.  It has a dock and harbor with a breakwater. 

Elfin Cove CDP 
• It is a non-Alaska Native fishing community, with commercial fishing, sport fishing, and tourism-

related services such as fishing charters. 

• Access is by a state-owned floatplane base and skiffs. 

Gustavus CDP 
• Some commercial fishing occurs, but it is mainly a seasonal recreation/tourism economy 

associated with nearby Glacier Bay National Monument. 

• Access is by jet-capable airport, floatplanes, and cruise ships that enter the bay. 

Haines 
• About 18 percent of the residents are Alaska Natives, with a federally recognized Tribe present. 

• Commercial fishing and tourism are two of four primary employers. 
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• Access is by state ferry, cruise ship, car, and air.  It is a major trans-shipment point with a 
deepwater port and dock, road access to the mainland, ferry service, airport, a state floatplane 
base, two small boat harbors, and a cruise ship dock. 

Hollis CDP 
• It has mainly a logging-based economy. 

• Access is by ferry and a state-owned floatplane base. 

Hoonah 
• Over 67 percent of the residents are Alaska Natives, with a federally recognized Tribe present. 

• Commercial fishing is the primary employer, with logging also a major employer.  Fish 
processing occurs at the Excursion Inlet Packing Company and there is also employment at the 
Thompson Cold Storage Plant. 

• Subsistence is very important, with most residents maintaining such a lifestyle, including 
harvesting of salmon, halibut, and shellfish. 

• Access is by air, ferry, a harbor/dock area, and a monthly barge service. 

Hydaburg 
• Over 89 percent of the residents are Alaska Natives, with a federally recognized Tribe present. 

• It has a fishing-based economy.  The community wants to develop a fish processing facility. 

• Subsistence and commercial fishing are the primary lifestyles.  Subsistence harvesting includes 
salmon, halibut, shrimp, and crab. 

• Access is by a state-owned floatplane base, emergency heliport, dock, and a small harbor.  The 
City wants to construct a breakwater and boat launch. 

Juneau 
• Federal agencies provide the greatest employment, followed by tourism. 

• Cold storage facilities located there process over 2 million pounds of seafood annually.  A state-
operated salmon hatchery is also located there. 

• It is only accessible by air, with jet aircraft, and by sea.  Marine facilities include a floatplane 
landing area at the Juneau Harbor, two deep draft docks, five small boat harbors, a state ferry, and 
barge service. 

Kake 
• Over 73 percent of the residents are Alaska Natives, with a federally recognized Tribe present. 

• The village has a fishing, logging, and subsistence lifestyle.  Fishing and seafood processing are 
major contributors to the economy.  The Kake Tribal Corporation owns the local cold storage 
plant, Ocean Fresh Seafoods.  The Gunnock Creek Hatchery produces salmon.  The Kake 
fisheries employ about 20 people. 

• Subsistence harvesting includes salmon, halibut, and shellfish. 
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• Access is by air and sea, with scheduled floatplane and air taxi service, a state-owned runway and 
floatplane base at the city dock, a small boat harbor, a boat launch, a deepwater dock, and a state 
ferry terminal.  Barge service is also available. 

Kasaan 
• Over 53 percent of the residents are Alaska Natives, and with a federally recognized Tribe 

present. 

• Subsistence activities are a major contributor to the residents’ diets, with most residents 
participating in subsistence and recreational activities to harvest salmon, halibut, shrimp, and 
crab. 

• Access is by floatplane and boat.  A state-owned floatplane base has scheduled and charter 
services, and air freight service is available.  The city has a dock and small boat harbor.  The 
community is trying to develop a breakwater, deepwater port, and industrial park. 

Ketchikan 
• Over 15 percent of the residents are Alaska Natives, with a federally recognized Tribe present. 

• It is a major port in Alaska, with a large fishing fleet, fish processing facilities, logging, and 
tourism.  There are four canneries, three cold storage facilities, and a fish processing plant.  Over 
480 cruise ships dock there annually.  The state fish hatchery produces over 450,000 salmon and 
trout annually. 

• Access is by regular jet aircraft service at the airport, and air taxi service at four floatplane 
facilities.  It has a breakwater, a deep draft dock, five small boat harbors, a dry dock and ship 
repair yard, boat launch, and a ferry terminal. 

Klawock 
• Over 54 percent of the residents are Alaska Natives, with a federally recognized Tribe present. 

• Fishing and canning operations were major employers and a part of the economy until the late 
1980s when the cannery was closed.  Logging is now the major employer.  The city is interested 
in developing a cold storage plant and tourism. 

• Most residents live a subsistence lifestyle as a source of food, including salmon, halibut, shrimp, 
and crab. 

• Access is by plane to the airstrip and a state-owned floatplane base.  It has a small boat harbor 
and boat launch ramp. 

Metlakatla CDP 
• Over 82 percent of the residents are tribal members, with a federally recognized Tribe present.   

• Fishing is the primary contributor to the economy, followed by logging.  The Annette Island 
Packing Company is a cold storage and cannery owned by the community.  A fish hatchery 
produces salmon.   

• The residents actively live a subsistence lifestyle, including harvesting salmon, halibut, and 
clams.   
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• Port facilities include a dock with a barge ramp, two small boat harbors, and two marine ways.  It 
is accessible by an airport and two floatplane bases.  Scheduled floatplane and ferry service is 
also available.   

Meyers Chuck 
• It is a non-Alaska Native fishing community, with much of the economy relying upon fishing. 

• Many residents depend upon subsistence activities as a food source, including a great deal of fish. 

• It is accessible by floatplane and boat.  A boat dock provides moorage in a naturally sheltered 
harbor.  There is a state-owned floatplane base.  Charter air services and barge transport are also 
available. 

Pelican 
• Over 29 percent of the residents are Alaska Natives, but it is a predominantly non-Alaska Native 

community. 

• Commercial fishing and seafood processing are the primary contributors to the economy.  Most 
employment is generated by Pelican Seafoods, which processes salmon, halibut, sable fish, 
rockfish, and Dungeness crab. 

• Access is by floatplanes and the ferry system.  Daily scheduled air taxi service is available, as 
well as cargo barge delivery.  There is a state-owned floatplane base, a small boat harbor, dock, 
and a ferry terminal. 

Petersburg 
• This non-Alaska Native community has about 10 percent Alaska Native residents, but has a 

federally recognized Tribe present. 

• The economy is based on commercial fishing and timber harvesting.  It is one of the top-ranking 
ports in the United States for the quality and value of the fish harvested.  Several processors 
operate cold storage, cannery, and custom packing services, employing about 1,100 people during 
the peak season.  The Crystal Lake Hatchery also produces salmon. 

• Subsistence harvesting includes salmon, halibut, shrimp, and crab. 

• Sportsmen and tourists use local charter boats and lodges.   

• Access is by the jet-accessible airport and a floatplane base.  Harbor facilities include three docks, 
two petroleum wharves, two barge terminals, three boat harbors with moorage for 600 boats, a 
boat launch, and a boat haul-out.  Barge service is also available. 

Port Alexander 
• This is a non-Alaska Native fishing community. 

• Commercial fishing and subsistence uses of marine and forest resources are the primary 
economic base, including salmon, halibut, shrimp, and crab. 

• Access is by floatplane and boat.  There is a state-owned floatplane base.  Marine facilities 
include a breakwater, dock, and a small boat harbor.  Skiffs are used for local transportation.  A 
freight boat delivers materials during the summer. 
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Sitka 
• Almost 21 percent of the residents are Alaska Natives, with a federally recognized Tribe present.  

However, the community is primarily a non-Alaska Native community. 

• The economy is based upon fishing, fish processing, tourism, and four other employment sectors.  
Fish processing provides seasonal employment.  It is the port for many cruise ships. 

• Access is by a jet-accessible airport with daily service, scheduled air taxi service, and charter air 
and helicopter services.  There are five small boat harbors with 1,350 stalls, a floatplane base, a 
breakwater at Thompson Harbor, a boat launch, haul-out, and boat repair.  Other services are also 
available. 

Skagway 
• Less than 6 percent of the residents are Alaska Natives, with a federally recognized Tribe present.  

It is predominately a non-Alaska Native tourist community and is a destination for cruise ships. 

• Access is by air, road, water, and rail.  There is a paved airport and scheduled air taxi service at a 
floatplane base at the boat harbor.  There is a breakwater, ferry terminal, cruise ship dock, small 
boat harbor, boat launch, and boat haul-out available.  There are regular ferry and barge services. 

Tenakee Springs 
• It is predominantly a non-Alaska Native retirement community, with less than 10 percent of the 

residents being Alaska Natives.  However, commercial fishing is an important source of income 
and tourism is increasing in importance. 

• Many residents live subsistence lifestyles and actively exchange resources. 

• Access is by floatplane.  There is a floatplane base and heliport, with scheduled or charter 
services available.  There is a small boat harbor and a ferry terminal there.  Ferry transport is for 
passengers only, no vehicles.  Barges make deliveries six times a year. 

Thorne Bay 
• Almost all of the residents are non-Alaska Natives in this predominately logging-oriented 

community.  Some commercial fishing, tourism, and government employment also occurs. 

• Subsistence activities include fishing and trapping; marine species include salmon, halibut, 
shrimp, and crab. 

• Access is by the airport in Klawock, floatplane, and ferry.  There is a breakwater, dock, small 
boat harbor and grid, boat launch, and a floatplane base.  There is a scheduled barge service. 

Wrangell 
• About 20 percent of the residents are Alaska Natives, with a federally recognized Tribe present.  

However, this is a predominantly non-Alaska Native community with commercial fishing and 
logging being primary parts of the economy.  Fishing and fish processing are also important parts 
of the economy.  Some sport fishing also occurs.  A dive fisheries is under development, with 
plans to use 60 divers to harvest sea urchins, sea cucumbers, and geoducks.   

• Access is by air and water.  The airport has a paved runway.  There is a floatplane base, and 
scheduled air services are available.  Marine facilities include a breakwater, ferry terminal, two 
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small boat harbors with 498 slips, and a boat launch.  There is a deepwater port for barging 
materials into the area, and where large and small cruise ships can dock. 

Yakutat 
• Over 55 percent of the residents are Alaska Natives, with a federally recognized Tribe present. 

• Primary employment sectors are fishing, fish processing, and the government.  A cold storage 
plant is a major employer.  Recreational fishing also occurs. 

• Most residents conduct subsistence activities, such as harvesting salmon, trout, and shellfish. 

• Access is by scheduled jet flights at the airport, air taxis service, and floatplane service.  There is 
a boat harbor and the Ocean Cap dock.  There is a sheltered deepwater port there.  Barge services 
are available all year,  and there is ferry service in the summer. 

Source: Alaska Department of Community and Economic Development 1998. 
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This technical appendix describes the analytical framework, methods, and data used to 
conduct the economic analysis for the Final Programmatic Environmental Impact 
Statement (FPEIS).  The conceptual basis for analyzing the economic effects of 
salmon harvest and protection programs has been reviewed extensively in the 
literature, including several recent studies concerning the Columbia and Snake Rivers 
(U.S. Army Corps of Engineers (Corps) 1995, 1999; Huppert and Fluharty 1996).  
Drawing from this literature, this appendix describes some of the key principles that 
underlie the economic analysis, in addition to describing in greater detail than in the 
EIS the methods and data used in the analysis. 

Following this brief introduction, relevant economic concepts for the analysis are 
described, followed by a description of the analytical approach and assumptions used 
for the study and a discussion of key measurement issues, including the treatment of 
salmon supply effects on price and the validity of net income coefficients used in the 
analysis.  The methods and data used to estimate economic effects in each of the three 
study regions are then described.  Worksheets used to conduct the quantitative 
analyses also are included. 

D.1 Relevant Economic Concepts 
A frequently used definition of economic analysis is the study of the processes by 
which scarce resources are (or might be) allocated to achieve competing objectives.  
For this study, the scarce resources being considered are listed salmonid species and 
the competing interests are the various users of the fish resources that are both directly 
and indirectly affected.  Because, from an economic perspective, all resources are 
scarce with price an indicator of their relative scarcity, choosing to use a resource one 
way means choosing not to use it another way.  Potential benefits foregone by the 
choice to use a resource in one way rather than another are referred to as opportunity 
costs.  Consequently, every choice that is made costs something, even if the best 
choice is made.  In the case of the proposed actions, choices must be made from 
among the project alternatives and, at a minimum, the cost of the choice made will be 
the foregone benefits of other uses of the resource that are not complimentary to the 
selected management approach.  (Budgetary costs, such as government expenditures 
to implement an action, represent a portion of the opportunity costs because they 
reflect the costs of resources used directly in a project.) 

This economic analysis focuses on evaluating two kinds of effects:  1) changes in 
resource costs and benefits, and 2) changes in regional economic activity.  Analysis of 
resource costs and benefits attempts to measure the change in social welfare or value 
to producers and consumers, which forms the basis for benefit- cost analysis.  As 
described in the Water Resource Council’s Principles and Guidelines, this type of 
analysis is referred to as a National Economic Development evaluation because it 
focuses on changes in the social welfare of the nation (i.e., the economic efficiency of 
allocating scarce resources).  For this type of analysis, value to consumers can be 
measured in terms of their willingness-to-pay (WTP) for a change in resource 
allocation, whereas value to producers can be approximated by the change in net 
income or profits.  
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In quantifying resource costs and benefits, dollar values are assigned to the quantities 
of goods and services available both with and without a proposed action.  The first 
step in this quantification is to determine the quantity of goods and services to be 
affected.  The second step is to assign a value based upon the consumer’s WTP for an 
increase or decrease in the goods and services.  For goods sold in competitive 
markets, the WTP for the quantity supplied equals the area under the market demand 
curve for the good.  Because consumers pay the market price for each unit, the total 
expenditure is price multiplied by quantity.  The consumer surplus is the total WTP 
minus the actual payments.  A reduction the quantity available causes an increase in 
market prices and reduces the consumer surplus, making consumers worse off than 
before.  For goods and services typically not sold in competitive markets or sold at 
prices that do not reflect the cost of production, such as sport fishing opportunities, 
economic value can be determined using price-like information from surveys. 

Producer surplus is the amount that commodity producers are paid (again, price times 
quantity) minus the cost of producing that quantity.  In practice, producer surplus is 
reflected in profits to businesses and rents earned by owners of land, owners of 
permits in limited entry fisheries, or other scarce natural resources (e.g., water and 
minerals).  The supply curve in a competitive market is equivalent to the marginal 
cost of producing and selling the good.  Any point on the supply curve represents a 
price (on vertical axis) at which sellers would willingly sell a given quantity 
(horizontal axis).  The upward slope on the supply curve means that in order to induce 
sellers to provide an additional amount, the price must be increased slightly.  The area 
under the supply curve between the origin (zero quantity) and the actual quantity 
supplied is a measure of the total cost of producing that quantity.  Finally, because 
producer surplus is the amount producers are paid minus the cost of production, 
producer surplus is depicted as the area over the supply curve and below the price. 

Some people derive value from certain resources without ever using them.  For 
example, individuals may be willing to pay some amount of money to preserve their 
option to use a resource at some later date.  This value, which is called “option value,” 
is a value over and above the consumer surplus because these people are not included 
in the market demand curve.  This option is important if there is some possibility that 
the resource, such as listed or endangered species, will not be available at some time 
in the future.  In addition to option value, some individuals are willing to pay an 
amount of money just to know that the resource exists, even if they have no intention 
of ever using it.  This value is known as existence value and willingness to pay to 
protect national treasures such as the Grand Canyon is an example of it.  Lastly, some 
people are willing to pay something to ensure that a unique resource is available for 
future generations to enjoy, which is referred to as bequest value.  

Different analytical frameworks can be used to present resource costs and benefits for 
decision-making.  Deciding on the appropriate framework often depends in large part 
on the availability of data to conduct the analysis.  Cost-effectiveness analysis can be 
used when a specific project outcome is predetermined and the analytical objective is 
to determine the least cost way to achieve the objective.  Economic costs are derived 
in terms of the opportunity costs of foregone alternatives, including any direct costs 
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incurred by implementing agencies.  In cases where the alternatives have different 
outcomes such as biological effectiveness, then incremental cost-effectiveness can be 
used to select the least cost and most effective alternative. 

A more comprehensive approach that involves equal consideration of economic costs 
and benefits is benefit-cost analysis.  Benefits reflect the increased value of market 
goods and services and non-market goods and services (e.g., recreational, aesthetic, 
and cultural values).  Benefit-cost analysis is commonly summarized in the form of a 
ratio, with a ratio of one or higher indicating the economic advisability of an 
alternative. 

The successful application of either cost-effectiveness or benefit-cost analysis 
depends on the existing scientific understanding of the underlying physical and 
biological processes.  If these processes and key relationships are not well understood, 
then the economic analysis will mirror (and often compound) this level of uncertainty. 

Regional economic analyses measure changes in economic activity within a specified 
geographic region stemming from changes in within-region expenditures.  This type 
of analysis, which is referred to as a Regional Economic Development (RED) 
evaluation in the Water Resource Council’s Principles and Guidelines, typically 
includes the initial direct effect of a change in expenditures plus the secondary 
indirect and induced multiplier effect (indirect impacts on input industries and 
induced impacts from household spending of labor income).  The regions for the 
regional economic impact analyses are based on those counties where the direct 
impacts are expected to occur.   

Why analyze both resource costs and benefits and regional economic impacts? 
Typically, it is important for federal agencies to conduct nationally oriented benefit-
cost analyses in an attempt to maximize net benefits to society.  Reviewing each 
alternative’s effect on societal net benefits (e.g. total benefits minus costs) is often 
used as a decision criterion.  Despite their more local orientation, regional analyses 
are still relevant.  Regional analyses provide valuable information as to the 
significance of impacts to a regional economy.  Decision-makers need to know the 
impact of a project on a regional economy to avoid creating either significant negative 
impacts for a region with a limited economic base or extreme positive impacts that 
could generate extensive growth inducing effects.  Regional economic impacts are 
more associated with in-region expenditures, whereas consideration of resource costs 
and benefits measure potential changes in social welfare 

D.2 Analytical Approach and Assumptions 
As previously indicated, evaluation of changes in resource cost and benefits or 
regional economic activity requires a baseline from which these effects are measured.  
The baseline for this analysis of alternatives is Alternative 1, which also serves as the 
No-Action Alternative under NEPA.  This status quo condition, however, is not an 
historical account of harvest and effort but reflects how conditions during particular 
historical periods (1988 through 1993 [Baseline 1] and 1994 through 1997 [Baseline 
2]) would be different if current (i.e., status quo) management policies were in effect.  



Appendix D 
 

Pacific Salmon Fisheries Management FPEIS  D-5 

With Alternative 1 as a baseline, the costs and benefits of the study alternatives can be 
generally viewed in terms of two potential actions that are consistent with the need 
and purpose for action:   

Action 1:  Allocate more fishery resources for harvest using a mark selective approach 
while still meeting or exceeding conservation objectives (Alternative 2). 

Economic (Opportunity) Costs 

• Lost opportunities from allocating governmental budgetary resources away 
from other programs 

• Foregone incremental benefits of expedited recovery of listed species, 
including the benefits of relaxing regulations on resource users such as 
commercial and sport fishing interests, hydropower interests, and land 
developers 

• Increased risk of extinction  
Economic Benefits 

• Increased near-term value to commercial harvesters, processors, anglers, and 
fishing-related businesses as measured by their willingness to pay for these 
changes (consumer and producer surplus) 

Action  2:  Allocate more fishery resources to recovery by restricting or banning 
fishing (Alternative 3—No Incidental Take) 

Economic (Opportunity) Costs 

• Foregone benefits to commercial harvesters, processors, anglers, and fishing-
related businesses from reduced harvest and effort in the near-term 

Economic Benefits 

• Increased value to resource users (producers and consumers) over the long 
term associated with a more rapid relaxing of government regulations that 
restrict different activities (e.g., fishing, generating hydroelectric power, 
developing land) 

• Value to the public associated with changes (expected improvements) in the 
status of listed species 

A formal benefit-cost analysis of these effects could not be conducted for several 
reasons.  First, important components of costs and benefits, such as the value that 
public places on changes in the status of listed species and potential changes in 
consumer surplus associated with changes in the supply of salmon  (see discussion 
below), could not be estimated reliably with existing data and available resources.  
Second, for those effects that can be quantified, the level of uncertainty associated 
with the estimates is believed to be relatively large.  Last, there is considerable 
uncertainty about the scientific basis for predicting biological (and economic) effects 
over the long-term (i.e., period of recovery and beyond).   
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As a consequence, a more hybrid analysis that includes a comparative assessment of 
changes in some of the key economic measures, such as net income to producers, 
WTP by anglers, and personal income in the local/regional economy, is conducted.  
This type of analysis, which is consistent with the intent of NEPA for comparing 
alternatives, is intended to provide decision-makers with insight into the relative 
magnitude of some of the predicted economic changes associated with the different 
alternatives.  Because the analysis adopts a “snapshot” approach of potential effects 
that are near term in nature, it does not take into account adjustments that would be 
made over time by affected interests (e.g., harvesters, anglers, and communities).  

In addition to evaluating changes in the key economic parameters identified above, 
potential effects on the personal income of sport fishing-related businesses are 
considered.  Although, from a social welfare and regional economic perspective, these 
effects would be mostly offset by spending-related changes in other businesses 
because it is assumed that competitive markets exist with unconstrained entry and 
exit, they are evaluated in this study because some of the affected businesses rely 
extensively on angler spending for their revenues.  Consequently, predicted changes 
in revenues and net income to sport-fishing related businesses are presented to 
highlight potentially significant distributional effects on this directly-affected business 
sector.  

Key assumptions that underlie the economic analysis of the project alternatives 
include the following: 

• All dollar values are expressed in constant 1996 dollars. 

• The period of analysis is indeterminate, with quantitative changes in resource 
costs and benefits and regional economic activity being near-term, and more 
qualitative effects related to recovery of listed species being longer term.  

• The accounting stance (i.e., geographic region of study) is at the state level 
for evaluating changes in resource cost and benefits and at the county 
(borough level in Southeast Alaska) or multi-county level for evaluating 
changes in regional economic activity. 

• Economic effects that are quantified are presented as annual impacts. 

• The analysis of changes in resource costs and benefits assumes a full 
employment economy in which all resources have alternative uses 
(i.e., opportunity costs). 

D.3 Measurement Issues 
Two important measurement issues for the analysis are how potential changes in the 
harvest and supply of salmon affect the price (and consumer or producer surplus) of 
salmon, and how predicted changes in harvest and angler effort affect the net income 
of directly-affected businesses (i.e., commercial salmon harvesters and businesses that 
sell goods and services to salmon anglers).  Treatment of these two issues for the 
analysis is discussed in this section.  
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D.3.1 Supply Effects on Price and Consumer Surplus  
Implementing any of the proposed alternatives would result in a change in the harvest 
of Pacific salmon, mostly chinook salmon that is considered high-valued.  For some 
of the alternatives, such as Alternative 2—Reduce Chinook Nonretention Fisheries in 
the Southeast Alaska study area, the change in annual harvest would be relatively 
small (i.e., a decrease of 7,000 Chinook salmon out of a total harvest of 274,000 under 
the 1988-93 baseline).  Other alternatives, however, such as Alternative 3—No 
Incidental Take for the Pacific Coast, would result in a more substantial change in 
harvest (a reduction of 814,000 chinook salmon and 60,000 coho salmon for 
Baseline 1). 

The effect on the price of salmon from a change in Pacific salmon landings has been 
studied extensively (Boyce 1990; Boyce et al. 1993; Mittelhammer et al. 1990; 
Herrmann 1993; Hydrosphere 1991; and Hanemann 1986).  Study results are varied, 
reflecting in part the different magnitudes of supply changes studied.  Hanemann 
(1988) suggests that there would be no price effect from a 0.5 percent reduction in the 
harvest of Sacramento-San Joaquin River systems because it is assumed that 
“[California] consumers face a horizontal supply curve for salmon, and any reduction 
in Sacramento River salmon is made up by increased supplies of out-of-state fish.” 
Based on econometric studies, Boyce (1990) found that the harvest of Alaska salmon 
had an insignificant effect on price (i.e., the coefficient on price was not significant).  

Studies conducted by Mittelhammer et al. (1990) and Hydrosphere (1991) indicate 
that changes in the supply of Pacific salmon would have varying effects on the ex-
vessel price of salmon.  Using an international trade model for salmon, Mittelhammer 
evaluated the price effects of a 10 percent change (both increases and decreases) in 
landings of high-valued Pacific salmon.  He estimated that a 10 percent increase in 
landings would result in a 3.8 percent reduction in the ex-vessel price of high-valued 
salmon, and that a 10 percent decrease in price would result in a 4.4 percent increase 
in ex-vessel price. 

Using results from ordinary least squares regression analysis of the price of California 
Chinook salmon between 1980 and 1989 as affected by the catch of salmon in 
California, the supply of farmed salmon, and the supply of wild salmon from areas 
outside of California, Hydrosphere (1991) evaluated the effects of designating critical 
habitat for Winter-Run Chinook Salmon in the Sacramento River.  They estimated 
that a 4.5 percent increase in salmon landing would result in a 0.8 percent decrease in 
the ex-vessel price of chinook salmon landed in California.  This reduction in price 
translated to $0.02 per pound based on an assumed average price of $2.41 per pound. 

For this study, resources are insufficient to conduct a rigorous evaluation of potential 
effects of changes in salmon harvest on price.  The complexities of different markets 
(Alaska, Pacific Coast, and Columbia River basin) and project alternatives with 
differing magnitudes (and directions) of supply changes would make a quantitative 
analysis of potential price effects very challenging; however, based on review of the 
literature cited above, it does appear that changes in salmon harvest, particularly 
relatively large changes that would be associated with implementing Alternative 3 in 
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all three areas, would affect the ex-vessel price of salmon.  This effect, in turn, would 
result in a change in consumer or producer surplus.   

D.3.2 Net Income Coefficients 
Coefficients are used in the analysis to estimate the net income received by 
commercial salmon fishers and sportfishing-related businesses associated with 
potential changes in sport and commercial salmon harvests.  The following sections 
describe these coefficients and assess their validity for the analysis. 

D.3.2.1 Commercial Fishing Net Income Coefficients 
For the Southeast Alaska, the net income (profits) to commercial fishers was 
estimated based on a net income coefficient of 0.426, which was derived from 
information from a study of the sockeye fishery in Cook Inlet (ISER 1996).  For the 
Pacific Coast and Columbia River study areas, a net income coefficient of 0.40 was 
used.  This coefficient represents the midpoint of a range of commercial fishing 
proprietary income coefficients from the 1992 IMPLAN database for fishery regions 
between Monterey, California, and the Oregon/Washington border. 

Net income coefficients (i.e., the proportion of ex-vessel revenue retained by vessel 
owners as profit) can vary considerably across regions and from year to year because 
of differences in harvested salmon species, vessel sizes, gear types, salmon prices, 
harvesting efficiencies, and other factors.  Coefficients can also vary substantially 
depending on whether the coefficient represents average profits (i.e., profits derived 
from the total harvest) or marginal profits (i.e., profits derived from the harvest of 
additional salmon).  

A comparison of net income coefficients cited in a number of fishery studies is 
presented in Table D-1.  As shown, marginal net income coefficients range from 0.68 
to 0.99, whereas average net income coefficients range from 0.07 to 0.54.  The 
discrepancy between average and marginal coefficients is primarily explained by the 
underutilized capacity of the commercial salmon fishing industry, which allows the 
industry to accommodate an increase in catch with relatively little increase in cost.  
The differences in average and marginal coefficients tend to shrink when the change 
in harvest becomes large.  One study (Hanemann 1986) indicates that large salmon 
trollers earn greater average profits than small trollers, as indicated by a net income 
coefficient of 0.530 for large trollers and 0.389 for small trollers.  Over the long run, 
investment in the fishing fleet is induced by short-run profits resulting from increased 
availability of harvest, causing costs to increase and reducing net income.  

As Table D-1 shows, regional variations in net income coefficients appear to exist, 
although the variations do not appear to be large.  The Washington fishery, however, 
may exhibit structural differences that could result in a lower net income coefficient, 
based on the findings of a study prepared by the Washington Community 
Development Department (1988).  According to this study, the net income coefficient 
for salmon fishing using all gear types averaged 0.073, indicating that a relatively 
large percentage of Washington landings may be attributable to smaller, less-efficient 
boats operated on a part-time basis.  This relatively low net income coefficient is not 
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supported by other studies, which indicate that long-term average coefficients for 
Washington are in the 0.400 to 0.490 range (Table D-1). 

The use of the 0.426 coefficient for Southeast Alaska and the 0.40 coefficient for the 
Columbia River basin and Pacific Coast appears to be reasonable based on the net 
income coefficients presented in Table D-1.  The use of these coefficients, however, 
has probably resulted in conservative estimates of net income for the project 
alternatives given the higher marginal income coefficients shown in Table D-1. 

Table D-1. Comparison of net income coefficients for the commercial fishing sector used for other 
studies of fishery changes. 

Area 
Net Income 
Coefficient Type of Coefficient Source 

Alaska 0.360 Average.  All commercial species, 
Southeast Alaska 

Hartman 1999. 

 0.427 Marginal.  Driftnet.  Kenai River sockeye 
salmon. 

Institute of Social and Economic 
Research 1996. 

 0.685 Marginal.  Setnet.  Kenai River sockeye 
salmon. 

Institute of Social and Economic 
Research 1996. 

Washington 0.073 Average.  All gear types, salmon, 
statewide. 

Washington Community Development 
Department 1988. 

 0.370 Average.  All commercial species, 
statewide. 

Hartman 1999. 

 0.400 Average.  Troll, three-year average. Huppert and Fluharty 1995. 
 0.490 Average.  Troll, ten-year average. Huppert and Fluharty 1995. 
Columbia 
River basin 

0.250 Average.  All gear types, salmon. Washington Community Development 
Department 1988. 

 0.280 Average.  Gillnet, three-year average. Huppert and Fluharty 1995. 
 0.540 Average.  Gillnet, ten-year average. Huppert and Fluharty 1995. 
Oregon 0.150 Average.  Troll, from a representative 

budget. 
Carter and Radtke 1986. 

 0.340 Average.  Troll, three-year average. Huppert and Fluharty 1995. 
 0.530 Average.  Troll, ten-year average. Huppert and Fluharty 1995. 
California 0.389 Average.  Small salmon trollers. King and Flagg in Hanemann 1986. 
 0.530 Average.  Large salmon trollers. King and Flagg in Hanemann 1986. 
 0.750 Long-run marginal.  Chinook salmon. Hydrosphere 1991. 
 0.900 Short-run marginal.  Chinook salmon. Hanemann (1986) and Meyer Resources 

(1985) in Hydrosphere 1991. 
British 
Columbia 

0.85-0.99 Marginal.  Troll salmon.  Small changes 
in catch to a doubling of catch.  

Barclay and Morley (1980) as cited in 
Meyer Resources 1985. 

Pacific 
Coast 

0.500 Average.  Troll salmon. Rettig and McCarl (1985) in Pacific 
Fishery Management Council 1999. 

 0.900 Marginal.  California, Washington, and 
Columbia River salmon species. 

Various studies cited in Meyer 
Resources 1985. 

 

D.3.2.2 Sport Fishing Net Income Coefficients 
For the three study areas, a coefficient of 0.116 was used to estimate the amount of net 
income generated for sport fishing-related businesses.  This coefficient was derived from 
data on proprietary income in the 1992 IMPLAN database for Clatsop County, Oregon.  
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The 0.116 net income coefficient was a weighted average of the individual coefficients 
for five sport fishing-related sectors:  food stores, eating and drinking establishments, 
service stations and fuel, hotels and motels, and miscellaneous retail trade. 

The appropriateness of using this coefficient to estimate net income within the three 
study areas was evaluated by comparing it to net income coefficients for major port 
areas in Oregon and California that were derived using the same procedures.  The 
resulting coefficients are as follows. 

• Tillamook:  0.130 
• Newport:  0.113 
• Coos Bay:  0.106 
• Brookings:  0.118 
• Crescent City:  0.112 
• Eureka:  0.107 
• Fort Bragg:  0.103 
• San Francisco:  0.085 
• Monterey:  0.097 

As these net income coefficients demonstrate, the coefficients do not vary 
considerably across the major port areas.  Consequently, the 0.116 net income 
coefficient was considered to be reasonably representative of coefficients for sport 
fishing-related businesses within the three study areas.  It should be noted that, as 
indicated above, the estimates of net income to sport fishing-related businesses should 
not be viewed as a measure of welfare (producer surplus) changes because the 
changes in net income to these businesses would be generally offset by changes in net 
income to other businesses as angler expenditures are redirected. 

D.4 Region-Specific Methods and Data 
The methods and data used to evaluate impacts in each of the three study areas 
(Pacific Coast, Southeast Alaska, and Columbia River basin) are described below.  

D.4.1 Southeast Alaska 
The analysis of Alternative 2—Reduce Chinook Nonretention Fisheries, identifies 
economic effects from potential reductions in the chinook harvest associated with 
eliminating the chinook non-retention fishery in favor of a mixed-stock fishery 
opening at a later time.  Alternative 3—No Incidental Take, assumes that there would 
be no commercial troll fishing or sport fishing in marine waters for salmon.  

D.4.1.1 Salmon Sport Fishery 
Natural Resources Consultants (NRC) developed estimates of harvest and sport fishing 
effort (trips) by alternative for different areas (e.g., Ketchikan, Prince of Wales, etc.) in 
Southeast Alaska (Table D-2).  The annual number of sport fishing trips was estimated
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Table D-2.  Resident and non-resident salmon angler days, by port area. 
                 
Angler Trips in Saltwater (regardless of target)               
and harvest of Salmon                
                 
    Base      1988-1993  1994-1997 

Port Data 88-93 94-97 Grand Total  Days Fished 
Resident 

Days
Non-Resident 

Days
Resident 

Salmon Days
Non-Res Salmon 

Days Days Fished
Resident 

Days 
Non-Resident 

Days 
Resident 

Salmon Days
Non-Res Salmon 

Days 
Glacier Bay Average of Trips 8105 12410 9827  12401 6486 5915 3775 2816  18987 9930 9057 5779 4311
  Average of Chinook 873 1369 1071             
  Average of Coho 2019 3887 2766             
  Average of Sockeye 133 231 172             
  Average of Pink 1872 1710 1808             
  Average of Chum 168 227 192             
Haines-Skagway Average of Trips 7175 5794 6623  10978 5741 5236 3341 2493  8864 4636 4228 2698 2013
  Average of Chinook 415 435 423             
  Average of Coho 250 195 228             
  Average of Sockeye 118 23 80             
  Average of Pink 1413 482 1041             
  Average of Chum 25 37 30             
Juneau Average of Trips 91105 94411 92427  139390 72901 66489 42428 31649  144448 75547 68902 43968 32797
  Average of Chinook 11183 11922 11479             
  Average of Coho 32745 35690 33923             
  Average of Sockeye 766 605 702             
  Average of Pink 16580 11871 14697             
  Average of Chum 2929 4392 3514             
Ketchikan Average of Trips 54837 52644 53960  83901 43880 40021 25538 19050  80545 42125 38420 24517 18288
  Average of Chinook 8718 4156 6893             
  Average of Coho 20215 31062 24554             
  Average of Sockeye 1016 1432 1182             
  Average of Pink 17871 21678 19394             
  Average of Chum 1382 3900 2389             
KPWS* Average of Trips 33018 30511 32015  50517 26420 24097 15377 11470  46682 24415 22267 14209 10599
  Average of Chinook 6232 4175 5409             
  Average of Coho 3141 6335 4419             
  Average of Sockeye 362 503 419             
  Average of Pink 993 788 911             
  Average of Chum 190 213 199             
Prince of Wales Is. Average of Trips 21511 30845 25245  32912 17213 15699 10018 7473  47193 24682 22511 14365 10715
  Average of Chinook 4754 6771 5561             
  Average of Coho 16604 25455 20144             
  Average of Sockeye 375 783 538             
  Average of Pink 5546 7639 6383             
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Table D-2.  Resident and non-resident salmon angler days, by port area. 
  Average of Chum 308 936 559             
Sitka Average of Trips 46773 62247 52963  71562 37427 34135 21783 16248  95238 49809 45428 28989 21624
  Average of Chinook 9115 17919 12637             
  Average of Coho 8595 32991 18354             
  Average of Sockeye 1181 1906 1471             
  Average of Pink 3013 6429 4379             
  Average of Chum 839 3015 1709             
Yakutat Average of Trips 2956 4663 3639  4523 2365 2157 1377 1027  7134 3731 3403 2172 1620
  Average of Chinook 183 418 277             
  Average of Coho 1084 2958 1833             
  Average of Sockeye 132 269 187             
  Average of Pink 107 155 126             
  Average of Chum 6 15 10             
Total Average of Trips 30295 33258 31480             
Total Average of Chinook 4654 5289 4908             
Total Average of Coho 9434 15418 11828             
Total Average of Sockeye 467 641 537             
Total Average of Pink 5423 5693 5531             
Total Average of Chum 652 1419 959             
                 
                 
*KPWS  = Kake, Petersburg, Wrangell, Stikine               
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by NRC using ADF&G observed data for each base period (1988-1993 and 1994-
1997).  This information was used to quantify the following parameters: 

• Salmon angler days made by residents and nonresidents, by community  

• Net benefits (net willingness to pay) to ocean salmon anglers 

• Gross and net income (profits) to sport fishing-related businesses from 
salmon fishing 

• Direct personal income at the local (community) level associated with sport 
fishing for salmon 

Salmon Angler Days 
The number of sport fishing trips (Table D-2) were converted to angler days using a 
multiplier of 1.53, which was derived from ADF&G data for Southeast Alaska for 
1996.  The total number of angler days was allocated to resident and nonresident 
anglers based on ADF&G data on the proportion of angler days by residents and 
nonresidents from 1991 through 1996.  Resident anglers were assigned 52.3 percent of 
the salmon angler days and nonresident anglers were assigned 47.7 percent.  The 
proportion of angler days targeted on salmon, as reported by Jones & Stokes 
Associates (1991), was used to estimate angler days targeted on salmon.  About 58 
percent of angler days by residents were assumed to target salmon, whereas 48 
percent of angler days by nonresidents were assumed to target salmon. 

The number of resident and nonresident salmon angler days was allocated to 
communities in Southeast Alaska based on each community’s relative proportion of 
population in the harvest area (Table D-3).  

Net Benefits to Ocean Salmon Anglers 
The net benefits to ocean salmon anglers, as measured by their net willingness to pay 
for salmon fishing opportunities, were estimated based on average per trip values for 
sport fishing for salmon by harvest area, as reported by Jones & Stokes Associates 
(1991).  It was assumed that the per trip values reported by Jones & Stokes Associates 
were equivalent to per-day values (Table D-4).   
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Table D-3.  Worksheet for distributing salmon angler days by area. 
      
1988-93 Base      

 

% Distribution 
of All 
Sportfishing 
Trips (res and 
nonres) from 
NRC Data 
(used) 

Resident Salmon 
Days Fished 

Non-Resident 
Salmon Days 
Fished 1998 Pop % of Area Pop 

Ketchikan (Area A) 0.201 25538 19050 9971  
  Ketchikan   21691 16180 8469 0.849
  Metlakatla  3267 2870 1502 0.151
Prince of Wales (Area B) 0.079 10018 7473 2145  
  Craig  10018 7473 2145 1.000
Kake/Petersburg/Wrangell/ 
Stikine (Area C) 0.121 15377 11470 6770  
  Petersburg  7718 5757 3398 0.502
  Kake  1778 1327 783 0.116
  Wrangell  5881 4386 2589 0.382
Sitka (Area D) 0.172 21783 16248 9874  
  Sitka  19367 14446 8779 0.889
  Hoonah  1977 1474 896 0.091
  Pelican  329 245 149 0.015
  Elfin Cove  110 82 50 0.005
Juneau (Area E) 0.335 42428 31649 30684  
  Juneau  42428 31649 30684 1.000
Haines/Skagway (Area F) 0.026 3341 2493 1463  
  Haines  3341 2493 1463 1.000
Glacier Bay (Area G) 0.030 3775 2816 468  
  Gustavus  2968 2214 368 0.786
  Excursion Inlet (est.)  807 602 100 0.214
Yakutat (Area H) 0.036 1377 3403 810  
  Yakutat  1377 3403 810 1.000
TOTAL 1 123637 94602   
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Table D-3.  Worksheet for distributing salmon angler days by area. 
1994-97 Base      

 

% Distribution 
of All 
Sportfishing 
Trips (res and 
nonres) from 
NRC Data 
(used) 

Salmon Days 
Fished 

Salmon Days 
Fished 1998 Pop % of Area Pop 

Ketchikan (Area A) 0.179 24517 18288 9971  
  Ketchikan   20824 15533 8469 0.849
  Metlakatla  3137 2755 1502 0.151
Prince of Wales (Area B) 0.105 14365 10715 2145  
  Craig  14365 10715 2145 1.000
Kake/Petersburg/Wrangell/
Stikine (Area C) 0.104 14209 10599 6770  
  Petersburg  7132 5320 3398 0.502
  Kake  1643 1226 783 0.116
  Wrangell  5434 4053 2589 0.382
Sitka (Area D) 0.212 28989 21624 9874  
  Sitka  25774 19226 8779 0.889
  Hoonah  2631 1962 896 0.091
  Pelican  437 326 149 0.015
  Elfin Cove  147 109 50 0.005
Juneau (Area E) 0.322 43968 32797 30684  
  Juneau  43968 32797 30684 1.000
Haines/Skagway (Area F) 0.020 2698 2013 1463  
  Haines  2698 2013 1463 1.000
Glacier Bay (Area G) 0.042 5779 4311 468  
  Gustavus  4544 3390 368 0.786
  Excursion Inlet (est.)  1235 921 100 0.214
Yakutat (Area H) 0.016 2172 1620 810  
  Yakutat  2172 1620 810 1.000
TOTAL 1 136697 101967   
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Table D-4. Net values (in 1988 dollars) to ocean salmon anglers. 
Harvest Area Resident Anglers Non-Resident Anglers 

Ketchikan $174 $203 
Prince of Wales $90 $88 
Petersburg/Wrangell $29 $127 
Sitka $174 $129 
Juneau $187 $142 
Haines $116 $93 
Glacier Bay $149 $120 
Yakutat $90 $92 

 

These values were then converted to 1996 dollars using the consumer price index (1.32) 
for Anchorage, Alaska, and multiplied by the number of predicted angler days 
(Tables D-6a and D-6b) for resident and nonresident anglers to estimate total angler 
benefits by alternative. 

Gross and Net Income to Sport Fishing-Related Businesses 
Gross income to sport fishing-related businesses was approximated based on angler 
expenditures on sport fishing for salmon, which were estimated based on information 
from Jones & Stokes Associates (1991).  For resident anglers, a weighted per-day 
spending average was derived based on reported spending profiles for sport fishing for 
different salmon species at different marine locations throughout Southeast Alaska.  
For nonresident anglers, the average spending per angler day, as reported by Jones & 
Stokes Associates (1991), was used.  These values, which were adjusted to 1996 dollars 
using the consumer price index for Anchorage, Alaska, are reported in Table D-5. 

The per-day spending profiles described above were used with the predicted number of 
salmon angler days to estimate total revenues received by sport fishing-related 
businesses.  It should be noted that only trip-related expenditures were estimated because 
it was assumed that spending on most durable goods such as fishing equipment and boats 
would not be affected.  The net income to affected sport fishing-related businesses was 
estimated based on a net income coefficient derived from data on proprietary income in 
the 1992 IMPLAN data base for Clatsop County, Oregon.  A weighted average was 
estimated from five sport fishing-related sectors:  food stores, eating and drinking 
establishments, service stations and fuel, hotels and motels, and miscellaneous retail 
trade.  The relative amount of angler spending in these sectors, based on information 
reported by the U.S. Fish and Wildlife Service (1999), was used to weight the 
percentages for each sector.  The resulting coefficient (11.6 percent) was applied to sport 
fishing-related revenues to estimate net income.  These calculations are shown in 
Table D-6a (Baseline 1) and Table D-6b (Baseline 2). 

Direct Personal Income from Salmon Sport Fishing 

Direct personal income generated by salmon angler spending was estimated based on 
personal income coefficients applied to sport fishing-related revenues generated by 
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resident and nonresident anglers.  Earning-to-sales ratios for different sport fishing-
related business sectors were derived from information by Jones & Stokes Associates 
(1991).  These ratios, which were developed for resident and nonresident angler 
spending, were weighted averages based on the proportion of spending in each 
business sector.  The ratios were then adjusted upwards to account for profits and 
rents, which were assumed to account for 15 percent of total sales.  The resulting 
coefficients (0.47 for nonresident spending and 0.38 for resident spending) were 
applied to total revenues to estimate the direct personal income effect.  These 
calculations are shown in Tables D-6a and D-6b.   

 

Table D-5.  Worksheet for estimating average spending per salmon angler day by SEAK anglers. 
      
Resident Spending per Day    

Location/Species 
Ave. Per 

Day Sample Size Total 

Ave. 
Spending/Day 

(1988$) 

Ave. 
Spending/Day 

(1996$) 
A1-KS 41.76 85 3549.6   
A1-SS 27.88 48 1338.24   
A2-KS 41.63 38 1581.94   
A2-Ps 7.52 31 233.12   
A5-KS 45.65 55 2510.75   
B2-SS 0.47 32 15.04   
C1-KS 35.85 89 3190.65   
C4-KS 26.08 76 1982.08   
C5-KS 42.35 31 1312.85   
C5-SS 10.39 31 322.09   
D1-KS 58.01 161 9339.61   
D4-KS 34.42 91 3132.22   
E1-KS 37.32 330 12315.6   
E1-SS 32.42 226 7326.92   
E2-KS 55.56 153 8500.68   
E2-SS 33.74 77 2597.98   
E3-KS 33.85 71 2403.35   
E3-SS 35.78 58 2075.24   
E6-Ks 23.88 48 1146.24   
E6-PS 8.3 77 639.1   
E6-SS 14.76 50 738   
F1-Ks 29.71 84 2495.64   
F3-RS 34.87 39 1359.93   
  1981 70106.9 $35.39 $46.71
      
Non-Resident Spending Per Angler Day $172.48 $227.67
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Table D-6a.  Worksheet for estimating direct personal income from SEAK Salmon Sport Fishery (1988-93 base). 
        

Port/Alternative 
SALMON 

DAYS EXP/DAY REVENUES

NET INCOME 
FOR 

BUSINESSES

DIRECT 
PERSONAL 

INCOME 
REGIONAL 
INC COEF 

REGIONAL 
INCOME 

     
Ketchikan        
  Alternative 1 37871  $4,696,887  $2,116,350  $3,322,670
    Residents 21691 46.71 $1,013,187 $117,530 $385,011 1.57 $604,467
    Non-Residents 16180 227.67 $3,683,701 $427,309 $1,731,339 1.57 $2,718,203
        
Alternative 2 37871  $4,696,887  $2,116,350  $3,322,670
    Residents 21691 46.71 $1,013,187 $117,530 $385,011 1.57 $604,467
    Non-Residents 16180 227.67 $3,683,701 $427,309 $1,731,339 1.57 $2,718,203
        
  Alternative 3 0  $0    0
        
Metlakatla        
  Alternative 1 6137  $806,014  $365,093  $573,195
    Residents 3267 46.71 $152,602 $17,702 $57,989 1.57 $91,042
    Non-Residents 2870 227.67 $653,413 $75,796 $307,104 1.57 $482,153
        
  Alternative 2 6137  $806,014  $365,093  $573,195
    Residents 3267 46.71 $152,602  $57,989 1.57 $91,042
    Non-Residents 2870 227.67 $653,413  $307,104 1.57 $482,153
        
Alternative 3 0  $0    0
        
Craig        
  Alternative 1 17491  $2,169,319  $977,465  $1,534,620
    Residents 10018 46.71 $467,941 $54,281 $177,817 1.57 $279,173
    Non-Residents 7473 227.67 $1,701,378 $197,360 $799,648 1.57 $1,255,447
        
  Alternative 2 17491  $2,169,319  $977,465  $1,534,620
    Residents 10018 46.71 $467,941  $177,817 1.57 $279,173
    Non-Residents 7473 227.67 $1,701,378  $799,648 1.57 $1,255,447
        
Alternative 3 0  $0    0
        
Petersburg        
  Alternative 1 13515  $1,680,311  $757,300  $1,188,962
    Residents 7718 46.71 $360,508 $41,819 $136,993 1.57 $215,079
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Table D-6a.  Worksheet for estimating direct personal income from SEAK Salmon Sport Fishery (1988-93 base). 
    Non-Residents 5797 227.67 $1,319,803 $153,097 $620,307 1.57 $973,883
        
  Alternative 2 13515  $1,680,311  $757,300  $1,188,962
    Residents 7718 46.71 $360,508  $136,993 1.57 $215,079
    Non-Residents 5797 227.67 $1,319,803  $620,307 1.57 $973,883
        
Alternative 3 0  $0  $173,555  0
        
Kake     $0   
  Alternative 1 3105  $385,168  $173,555  $272,481
    Residents 1778 46.71 $83,050 $9,634 $31,559 1.57 $49,548
    Non-Residents 1327 227.67 $302,118 $35,046 $141,996 1.57 $222,933
        
  Alternative 2 3105  $385,168  $173,555  $272,481
    Residents 1778 46.71 $83,050  $31,559 1.57 $49,548
    Non-Residents 1327 227.67 $302,118  $141,996 1.57 $222,933
        
Alternative 3 0  $0    0
        
Wrangell        
  Alternative 1 10267  $1,273,262  $573,710  $900,725
    Residents 5881 46.71 $274,702 $31,865 $104,387 1.57 $163,887
    Non-Residents 4386 227.67 $998,561 $115,833 $469,323 1.57 $736,838
        
  Alternative 2 10267  $1,273,262  $573,710  $900,725
    Residents 5881 46.71 $274,702  $104,387 1.57 $163,887
    Non-Residents 4386 227.67 $998,561  $469,323 1.57 $736,838
        
Alternative 3 0  $0    0
        
Sitka        
  Alternative 1 33813  $4,193,553  $1,889,553  $2,966,598
    Residents 19367 46.71 $904,633 $104,937 $343,760 1.57 $539,704
    Non-Residents 14446 227.67 $3,288,921 $381,515 $1,545,793 1.57 $2,426,895
        
  Alternative 2 33813  $4,193,553  $1,889,553  $2,966,598
    Residents 19367 46.71 $904,633  $343,760 1.57 $539,704
    Non-Residents 14446 227.67 $3,288,921  $1,545,793 1.57 $2,426,895
        
Alternative 3 0  $0    0
        
Hoonah        
  Alternative 1 3451  $427,931  $192,817  $302,722
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Table D-6a.  Worksheet for estimating direct personal income from SEAK Salmon Sport Fishery (1988-93 base). 
    Residents 1977 46.71 $92,346 $10,712 $35,091 1.57 $55,093
    Non-Residents 1474 227.67 $335,586 $38,928 $157,725 1.57 $247,629
        
  Alternative 2 3451  $427,931  $192,817  $302,722
    Residents 1977 46.71 $92,346  $35,091 1.57 $55,093
    Non-Residents 1474 227.67 $335,586  $157,725 1.57 $247,629
        
Alternative 3 0  $0    0
        
Pelican        
  Alternative 1 574  $71,147  $32,056  $50,328
    Residents 329 46.71 $15,368 $1,783 $5,840 1.57 $9,168
    Non-Residents 245 227.67 $55,779 $6,470 $26,216 1.57 $41,159
        
  Alternative 2 574  $71,147  $32,056  $50,328
    Residents 329 46.71 $15,368  $5,840 1.57 $9,168
    Non-Residents 245 227.67 $55,779  $26,216 1.57 $41,159
        
Alternative 3 0  $0    0
        
Elfin Cove        
  Alternative 1 192  $23,807  $10,727  $16,841
    Residents 110 46.71 $5,138 $596 $1,952 1.57 $3,065
    Non-Residents 82 227.67 $18,669 $2,166 $8,774 1.57 $13,776
        
  Alternative 2 192  $23,807  $10,727  $16,841
    Residents 110 46.71 $5,138  $1,952 1.57 $3,065
    Non-Residents 82 227.67 $18,669  $8,774 1.57 $13,776
        
Alternative 3 0  $0    0
        
Juneau (Area E)        
  Alternative 1 74077  $9,187,340  $4,139,687  $6,499,308
    Residents 42428 46.71 $1,981,812 $229,890 $753,089 1.57 $1,182,349
    Non-Residents 31649 227.67 $7,205,528 $835,841 $3,386,598 1.57 $5,316,959
        
  Alternative 2 74077  $9,187,340  $4,139,687  $6,499,308
    Residents 42428 46.71 $1,981,812  $753,089 1.57 $1,182,349
    Non-Residents 31649 227.67 $7,205,528  $3,386,598 1.57 $5,316,959
        
Alternative 3 0  $0    0
        
Haines (Area F)        
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Table D-6a.  Worksheet for estimating direct personal income from SEAK Salmon Sport Fishery (1988-93 base). 
  Alternative 1 5834  $723,639  $326,065  $511,923
    Residents 3341 46.71 $156,058 $18,103 $59,302 1.57 $93,104
    Non-Residents 2493 227.67 $567,581 $65,839 $266,763 1.57 $418,818
        
  Alternative 2 5834  $723,639  $326,065  $511,923
    Residents 3341 46.71 $156,058 $18,103 $59,302 1.57 $93,104
    Non-Residents 2493 227.67 $567,581 $65,839 $266,763 1.57 $418,818
        
Alternative 3 0  $0    0
        
Excursion Inlet        
  Alternative 1 1409  $174,752  $78,741  $123,623
    Residents 807 46.71 $37,695 $4,373 $14,324 1.57 $22,489
    Non-Residents 602 227.67 $137,057 $15,899 $64,417 1.57 $101,135
        
  Alternative 2 1409  $174,752  $78,741  $123,623
    Residents 807 46.71 $37,695  $14,324 1.57 $22,489
    Non-Residents 602 227.67 $137,057  $64,417 1.57 $101,135
        
Alternative 3 0  $0    0
Gustavus        
  Alternative 1 5182  $642,697  $289,590  $454,657
    Residents 2968 46.71 $138,635 $16,082 $52,681 1.57 $82,710
    Non-Residents 2214 227.67 $504,061 $58,471 $236,909 1.57 $371,947
        
  Alternative 2 5182  $642,697  $289,590  $454,657
    Residents 2968 46.71 $138,635  $52,681 1.57 $82,710
    Non-Residents 2214 227.67 $504,061  $236,909 1.57 $371,947
        
Alternative 3        
        
Yakutat (Area H)        
  Alternative 1 4780  $839,081  $388,579  $610,069
    Residents 1377 46.71 $64,320 $7,461 $24,441 1.57 $38,373
    Non-Residents 3403 227.67 $774,761 $89,872 $364,138 1.57 $571,696
        
  Alternative 2 4780  $839,081  $388,579  $610,069
    Residents 1377 46.71 $64,320  $24,441 1.57 $38,373
    Non-Residents 3403 227.67 $774,761  $364,138 1.57 $571,696
        
Alternative 3 0       
        
Alternative 1/Alternative 2 
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Table D-6a.  Worksheet for estimating direct personal income from SEAK Salmon Sport Fishery (1988-93 base). 
Total Angler 
Days and 
Spending 217,698  $27,294,909  $12,311,288  $19,328,722
Total Res Angler 
Days and 
Spending 123,057  $5,747,992  $2,184,237 1.57 $3,429,252
Total Non Res 
Angler Days and 
Spending 94,641  $21,546,916  $10,127,051 1.57 $15,899,470
        
Notes 
  All monetary values are reported in constant 1996 dollars. 
  Regional income effects are not reported in the Public Draft EIS.  
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Table D-6a.  Worksheet for estimating direct personal income from SEAK Salmon Sport Fishery (1988-93 
base). 

        

Port/Alternative 
SALMON 
DAYS(a) 

EXP/DAY 
(b) REVENUES 

NET INCOME 
FOR 
BUSINESSES 

DIRECT 
PERSONAL 
INCOME (c) 

REGIONAL 
INC COEF(d) 

REGIONAL 
INCOME 

        
Ketchikan        
  Alternative 1 36357  $4,509,087  $2,031,729  $3,189,814
    Residents 20824 46.71 $972,689 $112,832 $369,622 1.57 $580,306
    Non-Residents 15533 227.67 $3,536,398 $410,222 $1,662,107 1.57 $2,609,508
        
  Alternative 2 36357  $4,509,087  $2,031,729  $3,189,814
    Residents 20824 46.71 $972,689 $112,832 $369,622 1.57 $580,306
    Non-Residents 15533 227.67 $3,536,398 $410,222 $1,662,107 1.57 $2,609,508
        
Alternative 3 0  $0    0
        
Metlakatla        
  Alternative 1 5892  $773,760  $350,480  $550,253
    Residents 3137 46.71 $146,529 $16,997 $55,681 1.57 $87,419
    Non-Residents 2755 227.67 $627,231 $72,759 $294,798 1.57 $462,834
        
  Alternative 2 5892  $773,760  $350,480  $550,253
    Residents 3137 46.71 $146,529  $55,681 1.57 $87,419
    Non-Residents 2755 227.67 $627,231  $294,798 1.57 $462,834
        
Alternative 3 0  $0    0
        
Craig        
  Alternative 1 25080  $3,110,473  $1,401,533  $2,200,407
    Residents 14365 46.71 $670,989 $77,835 $254,976 1.57 $400,312
    Non-Residents 10715 227.67 $2,439,484 $282,980 $1,146,558 1.57 $1,800,095
        
  Alternative 2 25080  $3,110,473  $1,401,533  $2,200,407
    Residents 14365 46.71 $670,989  $254,976 1.57 $400,312
    Non-Residents 10715 227.67 $2,439,484  $1,146,558 1.57 $1,800,095
        
Alternative 3 0  $0    0
        
Petersburg        
  Alternative 1 12452  $1,544,340  $695,858  $1,092,496
    Residents 7132 46.71 $333,136 $38,644 $126,592 1.57 $198,749
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Table D-6a.  Worksheet for estimating direct personal income from SEAK Salmon Sport Fishery (1988-93 
base). 
    Non-Residents 5320 227.67 $1,211,204 $140,500 $569,266 1.57 $893,748
        
  Alternative 2 12452  $1,544,340  $695,858  $1,092,496
    Residents 7132 46.71 $333,136  $126,592 1.57 $198,749
    Non-Residents 5320 227.67 $1,211,204  $569,266 1.57 $893,748
        
Alternative 3 0  $0  $160,351  0
        
Kake     $0   
  Alternative 1 2869  $355,868  $160,351  $251,751
    Residents 1643 46.71 $76,745 $8,902 $29,163 1.57 $45,786
    Non-Residents 1226 227.67 $279,123 $32,378 $131,188 1.57 $205,965
        
  Alternative 2 2869  $355,868  $160,351  $251,751
    Residents 1643 46.71 $76,745  $29,163 1.57 $45,786
    Non-Residents 1226 227.67 $279,123  $131,188 1.57 $205,965
        
Alternative 3 0  $0    0
        
Wrangell        
  Alternative 1 9487  $1,176,569  $530,143  $832,325
    Residents 5434 46.71 $253,822 $29,443 $96,452 1.57 $151,430
    Non-Residents 4053 227.67 $922,747 $107,039 $433,691 1.57 $680,895
        
  Alternative 2 9487  $1,176,569  $530,143  $832,325
    Residents 5434 46.71 $253,822  $96,452 1.57 $151,430
    Non-Residents 4053 227.67 $922,747  $433,691 1.57 $680,895
        
Alternative 3 0  $0    0
        
Sitka        
  Alternative 1 45000  $5,581,087 $647,406 $2,514,760  $3,948,172
    Residents 25774 46.71 $1,203,904 $139,653 $457,483 1.57 $718,249
    Non-Residents 19226 227.67 $4,377,183  $2,057,276 1.57 $3,229,924
        
  Alternative 2 45000  $5,581,087  $2,514,760  $3,948,172
    Residents 25774 46.71 $1,203,904  $457,483 1.57 $718,249
    Non-Residents 19226 227.67 $4,377,183  $2,057,276 1.57 $3,229,924
        
Alternative 3 0  $0    0
        
Hoonah        
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Table D-6a.  Worksheet for estimating direct personal income from SEAK Salmon Sport Fishery (1988-93 
base). 
  Alternative 1 4593  $569,583  $256,643  $402,930
    Residents 2631 46.71 $122,894 $14,256 $46,700 1.57 $73,319
    Non-Residents 1962 227.67 $446,689 $51,816 $209,944 1.57 $329,611
        
  Alternative 2 4593  $569,583  $256,643  $402,930
    Residents 2631 46.71 $122,894  $46,700 1.57 $73,319
    Non-Residents 1962 227.67 $446,689  $209,944 1.57 $329,611
        
Alternative 3 0  $0    0
        
Pelican        
  Alternative 1 763  $94,633  $42,640  $66,945
    Residents 437 46.71 $20,412 $2,368 $7,757 1.57 $12,178
    Non-Residents 326 227.67 $74,220 $8,610 $34,884 1.57 $54,767
        
  Alternative 2 763  $94,633  $42,640  $66,945
    Residents 437 46.71 $20,412  $7,757 1.57 $12,178
    Non-Residents 326 227.67 $74,220  $34,884 1.57 $54,767
        
Alternative 3 0  $0    0
        
Elfin Cove        
  Alternative 1 256  $31,682  $14,273  $22,408
    Residents 147 46.71 $6,866 $796 $2,609 1.57 $4,096
    Non-Residents 109 227.67 $24,816 $2,879 $11,664 1.57 $18,312
        
  Alternative 2 256  $31,682  $14,273  $22,408
    Residents 147 46.71 $6,866  $2,609 1.57 $4,096
    Non-Residents 109 227.67 $24,816  $11,664 1.57 $18,312
        
Alternative 3 0  $0    0
        
Juneau (Area E)        
  Alternative 1 76765  $9,520,638  $4,289,863  $6,735,085
    Residents 43968 46.71 $2,053,745 $238,234 $780,423 1.57 $1,225,264
    Non-Residents 32797 227.67 $7,466,893 $866,160 $3,509,440 1.57 $5,509,820
        
  Alternative 2 76765  $9,520,638  $4,289,863  $6,735,085
    Residents 43968 46.71 $2,053,745  $780,423 1.57 $1,225,264
    Non-Residents 32797 227.67 $7,466,893  $3,509,440 1.57 $5,509,820
        
Alternative 3 0  $0    0
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Table D-6a.  Worksheet for estimating direct personal income from SEAK Salmon Sport Fishery (1988-93 
base). 
Haines (Area F)        
  Alternative 1 4711  $584,323  $263,290  $413,365
    Residents 2698 46.71 $126,024 $14,619 $47,889 1.57 $75,186
    Non-Residents 2013 227.67 $458,300 $53,163 $215,401 1.57 $338,179
        
  Alternative 2 4711  $584,323  $263,290  $413,365
    Residents 2698 46.71 $126,024  $47,889 1.57 $75,186
    Non-Residents 2013 227.67 $458,300  $215,401 1.57 $338,179
        
Alternative 3 0  $0    0
        
Excursion Inlet        
  Alternative 1 2156  $267,371  $120,473  $189,142
    Residents 1235 46.71 $57,687 $6,692 $21,921 1.57 $34,416
    Non-Residents 921 227.67 $209,684 $24,323 $98,552 1.57 $154,726
        
  Alternative 2 2156  $267,371  $120,473  $189,142
    Residents 1235 46.71 $57,687  $21,921 1.57 $34,416
    Non-Residents 921 227.67 $209,684  $98,552 1.57 $154,726
        
Alternative 3 0  $0    0
        
Gustavus        
  Alternative 1 7934  $984,052  $443,402  $696,141
    Residents 4544 46.71 $212,250 $24,621 $80,655 1.57 $126,628
    Non-Residents 3390 227.67 $771,801 $89,529 $362,747 1.57 $569,512
        
  Alternative 2 7934  $984,052  $443,402  $696,141
    Residents 4544 46.71 $212,250  $80,655 1.57 $126,628
    Non-Residents 3390 227.67 $771,801  $362,747 1.57 $569,512
        
Alternative 3        
        
Yakutat (Area H)        
  Alternative 1 3792  $470,280  $211,901  $332,684
    Residents 2172 46.71 $101,454 $11,769 $38,553 1.57 $60,528
    Non-Residents 1620 227.67 $368,825 $42,784 $173,348 1.57 $272,156
        
  Alternative 2 3792  $470,280  $211,901  $332,684
    Residents 2172 46.71 $101,454  $38,553 1.57 $60,528
    Non-Residents 1620 227.67 $368,825  $173,348 1.57 $272,156
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Table D-6a.  Worksheet for estimating direct personal income from SEAK Salmon Sport Fishery (1988-93 
base). 
Alternative 3 0       
        
Alternative 1/Alternative 2 
Total Angler Days 
and Spending 238,107  $29,573,745  $13,327,337  $20,923,919
Total Res Angler 
Days and 
Spending 136,141  $6,359,146  $2,416,476 1.57 $3,793,867
Total Non Res 
Angler Days and 
Spending 101,966  $23,214,599  $10,910,862 1.57 $17,130,053
        
Notes 
  All monetary values are reported in constant 1996 dollars. 
  Regional income effects are not reported in the Public Draft EIS.  

 

It should be noted that the analytical procedures used to estimate direct personal 
income effects do not differentiate between spending by resident and nonresident 
anglers.  From a local or regional economic impact perspective, this distinction is 
important because spending by anglers who live outside the region of interest 
represents “new” income to the region, whereas spending by residents of the region is 
primarily income that is re-directed from other activities within the region.  This 
distinction could not be accurately accounted for in the analysis because of limited 
data on spending patterns of resident anglers.  The impact on the analysis of not 
accounting for this effect is that the estimates of changes in direct personal income are 
overstated, probably by 20 to 30 percent. 

Regional income coefficients also were developed based on the relationship between 
direct earning and earnings at the regional level, as reported by Jones & Stokes 
Associates (1991).  The results of applying these coefficients also are presented in 
Tables D-6a and D-6b, but are not presented in the FPEIS, as noted in the tables. 

D.4.1.2 Commercial Salmon Fishery 
NRC provided estimates of the chinook and coho salmon harvest by alternative for 
different harvest areas (e.g., Ketchikan, Prince of Wales, etc.) in Southeast Alaska.  
These estimates were derived using a spreadsheet model that allocates the allowable 
annual quota of chinook harvest to commercial troll fishers based on observed weekly 
harvests during the two base periods (1988-1993 and 1994-1997).  The length of the 
season, which is the primary variable that affects harvest, was specified consistent 
with the objectives of the alternatives (see Chapter 2 of the FPEIS).  Harvest estimates 
of other salmon reflect the average annual harvest observed during the two base 
periods.  The estimates of total salmon harvest were used to quantify the following 
parameters: 
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• Ex-vessel value (revenues) to commercial salmon fishers, by port area 

• Net income  (profits) to commercial salmon fishers, by port area  

• Direct personal income (earnings and profits) to commercial salmon 
harvesters, by port area 

Ex-Vessel Value 
The harvest of chinook and coho salmon developed by NRC and the average harvest 
of other salmon species in the troll fishery for Baselines 1 and 2 were allocated to the 
port areas in Southeast Alaska based on information on fish ticket receipts for the 
1995 through 1988 period.  These percentages are shown in the “% Distribution” 
column in Table D-7.  The percentages shown in Table D-7 reflect an upward 
adjustment that was made to account for the 20 percent of harvest that was identified 
as “unknown.”  The unknown landings result from fish sold to the public and 
restaurants, and for fish sold by exporters.  This 20 percent was allocated 
proportionately to the port areas with reported landings. 

The ex-vessel value of the landings by port was estimated based on the average value 
per fish in 1997, as developed by NRC.  These values, which were converted to 1996 
dollars using a consumer price index deflator for Anchorage, Alaska, are shown in 
Tables D-8a (1988-93 base) and D-8b (1994-97 base). 

Net Income to Commercial Salmon Permit Holders 
The net income (profits) to permit holders trolling for salmon was estimated based on 
a net income coefficient derived from a 1996 study on the economic effects of 
changes in the sockeye fishery in Cook Inlet, which was prepared by the Institute of 
Social and Economic Research (ISER) at the University of Alaska, Anchorage.  The 
ISER study estimated landings models using logit statistical techniques applied to 
time series data from 1990 through 1993.  Information from ISER (1996) indicates 
that, of the $1.43 per pound received by driftnet fishers for the sockeye harvest, $0.61 
is net income.  This per pound estimate of net income is associated with a commercial 
harvest reduction of 230,000 fish.  These ex-vessel and net income values were used 
to calculate a net income coefficient (0.426) that was used to estimate net income 
effects that are presented in Tables D-8a and D-8b. 

Direct Personal Income to Commercial Fishers Trolling for Salmon 
The personal income (earnings and profits) to commercial fishers (permit holders and 
crew) trolling for salmon was estimated based on a direct income coefficient derived 
from a 1999 study on the economic impacts of commercial fisheries in Southeast 
Alaska that was prepared by Jeff Hartman of the Alaska Department of Fish & Game.  
Information from that study indicates that, of the $223 million in ex-vessel value for 
landings in the commercial fishery (all species) in Southeast Alaska in 1994, about 
$106 million was direct income to harvesters (permit holders and crew).  These values 
were used to calculate a direct personal income coefficient (0.477) that was used to 
estimate the direct personal income effects presented in Tables D-8a and D-8b.   
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Table D-7.  Worksheet for allocating commercial salmon harvest by port area. 
       
       
Alternative 1 
88-93 Base Period 
 % Distribution Chinook Coho Chum Pink Sockeye 
Sitka 0.4723 132,508 762,292 67,436 398,011 7,584
Excursion Inlet 0.0985 27,635 158,979 14,064 83,007 1,582
Hoonah 0.0783 21,968 126,376 11,180 65,984 1,257
Ketchikan 0.0745 20,902 120,243 10,637 62,782 1,196
Petersburg 0.0707 19,836 114,110 10,095 59,579 1,135
Pelican 0.0505 14,168 81,507 7,210 42,557 811
Yakutat 0.0492 13,804 79,409 7,025 41,461 790
Craig 0.0391 10,970 63,107 5,583 32,950 628
Kake 0.0202 5,667 32,603 2,884 17,023 324
Juneau 0.0164 4,601 26,470 2,342 13,820 263
Elfin Cove 0.0164 4,601 26,470 2,342 13,820 263
Wrangell 0.0088 2,469 14,203 1,256 7,416 141
Gustavus 0.0025 701 4,035 357 2,107 40
Haines 0.0013 365 2,098 186 1,096 21
Metlakatla 0.0013 365 2,098 186 1,096 21
TOTAL 1 280,560 1,614,000 142,782 842,707 16,057
  280,560 1,614,000 142,782 842,707 16,057
       
Alternative 1 
94-97 Base Period 
 % Distribution Chinook Coho Chum Pink Sockeye 
Sitka 0.4723 70,450 971,521 156,366 355,812 11,708
Excursion Inlet 0.0985 14,693 202,615 32,611 74,206 2,442
Hoonah 0.0783 11,680 161,063 25,923 58,988 1,941
Ketchikan 0.0745 11,113 153,247 24,665 56,125 1,847
Petersburg 0.0707 10,546 145,430 23,407 53,263 1,753
Pelican 0.0505 7,533 103,879 16,719 38,045 1,252
Yakutat 0.0492 7,339 101,204 16,289 37,065 1,220
Craig 0.0391 5,832 80,429 12,945 29,456 969
Kake 0.0202 3,013 41,551 6,688 15,218 501
Juneau 0.0164 2,446 33,735 5,430 12,355 407
Elfin Cove 0.0164 2,446 33,735 5,430 12,355 407
Wrangell 0.0088 1,313 18,102 2,913 6,630 218
Gustavus 0.0025 373 5,143 828 1,883 62
Haines 0.0013 194 2,674 430 979 32
Metlakatla 0.0013 194 2,674 430 979 32
TOTAL 1 149,164 2,057,000 331,073 753,360 24,789
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Table D-7.  Worksheet for allocating commercial salmon harvest by port area. 
  149,164 2,057,000 331,073 753,360 24,789
       
Alternative 2 
88-93 Base Period 
 % Distribution Chinook Coho Chum Pink Sockeye 
Sitka 0.4723 129,387 762,292 67,436 398,011 7,584
Excursion Inlet 0.0985 26,984 158,979 14,064 83,007 1,582
Hoonah 0.0783 21,450 126,376 11,180 65,984 1,257
Ketchikan 0.0745 20,409 120,243 10,637 62,782 1,196
Petersburg 0.0707 19,368 114,110 10,095 59,579 1,135
Pelican 0.0505 13,834 81,507 7,210 42,557 811
Yakutat 0.0492 13,478 79,409 7,025 41,461 790
Craig 0.0391 10,711 63,107 5,583 32,950 628
Kake 0.0202 5,534 32,603 2,884 17,023 324
Juneau 0.0164 4,493 26,470 2,342 13,820 263
Elfin Cove 0.0164 4,493 26,470 2,342 13,820 263
Wrangell 0.0088 2,411 14,203 1,256 7,416 141
Gustavus 0.0025 685 4,035 357 2,107 40
Haines 0.0013 356 2,098 186 1,096 21
Metlakatla 0.0013 356 2,098 186 1,096 21
TOTAL 1 273,950 1,614,000 142,782 842,707 16,057
  273,950 1,614,000 142,782 842,707 16,057
       
Alternative 2 
94-97 Base Period 
 % Distribution Chinook Coho Chum Pink Sockeye 
Sitka 0.4723 66,974 971,521 156,366 355,812 11,708
Excursion Inlet 0.0985 13,968 202,615 32,611 74,206 2,442
Hoonah 0.0783 11,103 161,063 25,923 58,988 1,941
Ketchikan 0.0745 10,564 153,247 24,665 56,125 1,847
Petersburg 0.0707 10,025 145,430 23,407 53,263 1,753
Pelican 0.0505 7,161 103,879 16,719 38,045 1,252
Yakutat 0.0492 6,977 101,204 16,289 37,065 1,220
Craig 0.0391 5,544 80,429 12,945 29,456 969
Kake 0.0202 2,864 41,551 6,688 15,218 501
Juneau 0.0164 2,326 33,735 5,430 12,355 407
Elfin Cove 0.0164 2,326 33,735 5,430 12,355 407
Wrangell 0.0088 1,248 18,102 2,913 6,630 218
Gustavus 0.0025 355 5,143 828 1,883 62
Haines 0.0013 184 2,674 430 979 32
Metlakatla 0.0013 184 2,674 430 979 32
TOTAL 1 141,803 2,057,000 331,073 753,360 24,789
  141,803 2,057,000 331,073 753,360 24,789
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Table D-8a.  Worksheet for estimating direct personal income from SEAK commercial salmon fishery (1988-93 base). 
      

Port/Alternative 
HARVEST 

(number of fish) 
VALUE PER 

FISH 
HARVEST (EX-

VESSEL) VALUE 

DIRECT 
HARVESTOR 

INCOME 
REGIONAL 

INCOME
      
Ketchikan      
Alternative 1  $1,794,172 $855,834.74 $1,797,681
  Chinook 20902 30.97 $647,335   
  Coho 120243 8.88 $1,067,758   
  Chum 10637 1.93 $20,529   
  Pink 62782 0.8 $50,226   
  Sockeye 1196 6.96 $8,324   
Alternative 2, Option 1  $1,778,904 $848,551.68 $1,782,383
  Chinook 20409 30.97 $632,067   
  Coho 120243 8.88 $1,067,758   
  Chum 10637 1.93 $20,529   
  Pink 62782 0.8 $50,226   
  Sockeye 1196 6.96 $8,324   
Alternative 3 0     
      
Metlakatla      
Alternative 1  $31,316 $14,938.10 $31,377
  Chinook 365 30.97 $11,304   
  Coho 2098 8.88 $18,630   
  Chum 186 1.93 $359   
  Pink 1096 0.8 $877   
  Sockeye 21 6.96 $146   
Alternative 2, Option 1  $31,038 $14,805.14 $31,098
  Chinook 356 30.97 $11,025   
  Coho 2098 8.88 $18,630   
  Chum 186 1.93 $359   
  Pink 1096 0.8 $877   
  Sockeye 21 6.96 $146   
Alternative 3 0     
      
Craig      
Alternative 1  $941,637 $449,168.64 $943,479
  Chinook 10970 30.97 $339,741   
  Coho 63107 8.88 $560,390   
  Chum 5583 1.93 $10,775   
  Pink 32950 0.8 $26,360   
  Sockeye 628 6.96 $4,371   
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Table D-8a.  Worksheet for estimating direct personal income from SEAK commercial salmon fishery (1988-93 base). 
Alternative 2, Option 1  $933,616 $445,342.44 $935,442
  Chinook 10711 30.97 $331,720   
  Coho 63107 8.88 $560,390   
  Chum 5583 1.93 $10,775   
  Pink 32950 0.8 $26,360   
  Sockeye 628 6.96 $4,371   
Alternative 3 0     
      
Petersburg      
Alternative 1  $1,700,409 $811,108.96 $1,703,734
  Chinook 19836 30.97 $614,321   
  Coho 114110 8.88 $1,013,297   
  Chum 10095 1.93 $19,483   
  Pink 59579 0.8 $47,663   
  Sockeye 811 6.96 $5,645   
Intermed.Alt. 1  $1,688,170 $805,270.90 $1,691,472
  Chinook 19368 30.97 $599,827   
  Coho 114110 8.88 $1,013,297   
  Chum 10095 1.93 $19,483   
  Pink 59579 0.8 $47,663   
  Sockeye 1135 6.96 $7,900   
Alternative 3 0     
      
Kake      
Alternative 1  $486,461 $232,045.98 $487,413
  Chinook 5667 30.97 $175,507   
  Coho 32603 8.88 $289,515   
  Chum 2884 1.93 $5,566   
  Pink 17023 0.8 $13,618   
  Sockeye 324 6.96 $2,255   
Alternative 2, Option 1  $482,342 $230,081.18 $483,286
  Chinook 5534 30.97 $171,388   
  Coho 32603 8.88 $289,515   
  Chum 2884 1.93 $5,566   
  Pink 17023 0.8 $13,618   
  Sockeye 324 6.96 $2,255   
Alternative 3 0     
      
Wrangell      
Alternative 1  $211,926 $101,090.35 $212,340
  Chinook 2469 30.97 $76,465   
  Coho 14203 8.88 $126,123   
  Chum 1256 1.93 $2,424   



Appendix D 
 

Pacific Salmon Fisheries Management FPEIS  D-35 

Table D-8a.  Worksheet for estimating direct personal income from SEAK commercial salmon fishery (1988-93 base). 
  Pink 7416 0.8 $5,933   
  Sockeye 141 6.96 $981   
Alternative 2, Option 1  $210,130 $100,233.52 $210,541
  Chinook 2411 30.97 $74,669   
  Coho 14203 8.88 $126,123   
  Chum 1256 1.93 $2,424   
  Pink 7416 0.8 $5,933   
  Sockeye 141 6.96 $981   
Alternative 3 0     
      
Sitka      
Alternative 1  $11,374,271 $5,425,620.42 $11,396,516
  Chinook 132508 30.97 $4,103,773   
  Coho 762292 8.88 $6,769,153   
  Chum 67436 1.93 $130,151   
  Pink 398011 0.8 $318,409   
  Sockeye 7584 6.96 $52,785   
Alternative 2, Option 1  $11,277,613 $5,379,514.06 $11,299,669
  Chinook 129387 30.97 $4,007,115   
  Coho 762292 8.88 $6,769,153   
  Chum 67436 1.93 $130,151   
  Pink 398011 0.8 $318,409   
  Sockeye 7584 6.96 $52,785   
Alternative 3 0     
      
Hoonah      
Alternative 1  $1,885,681 $899,485.38 $1,889,369
  Chinook 21968 30.97 $680,349   
  Coho 126376 8.88 $1,122,219   
  Chum 11180 1.93 $21,577   
  Pink 65984 0.8 $52,787   
  Sockeye 1257 6.96 $8,749   
Alternative 2, Option 1  $1,869,639 $891,833.00 $1,873,295
  Chinook 21450 30.97 $664,307   
  Coho 126376 8.88 $1,122,219   
  Chum 11180 1.93 $21,577   
  Pink 65984 0.8 $52,787   
  Sockeye 1257 6.96 $8,749   
Alternative 3     
      
Pelican      
Alternative 1  $1,216,024 $580,053.63 $1,218,403
  Chinook 14168 30.97 $438,783   
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Table D-8a.  Worksheet for estimating direct personal income from SEAK commercial salmon fishery (1988-93 base). 
  Coho 81507 8.88 $723,782   
  Chum 7210 1.93 $13,915   
  Pink 42557 0.8 $34,046   
  Sockeye 790 6.96 $5,498   
Alternative 2, Option 1  $1,205,680 $575,119.46 $1,208,038
  Chinook 13834 30.97 $428,439   
  Coho 81507 8.88 $723,782   
  Chum 7210 1.93 $13,915   
  Pink 42557 0.8 $34,046   
  Sockeye 790 6.96 $5,498   
Alternative 3 0     
      
Elfin Cove      
Alternative 1  $394,953 $188,395.87 $395,726
  Chinook 4601 30.97 $142,493   
  Coho 26470 8.88 $235,054   
  Chum 2342 1.93 $4,520   
  Pink 13820 0.8 $11,056   
  Sockeye 263 6.96 $1,830   
Alternative 2, Option 1  $391,608 $186,800.40 $392,374
  Chinook 4493 30.97 $139,148   
  Coho 26470 8.88 $235,054   
  Chum 2342 1.93 $4,520   
  Pink 13820 0.8 $11,056   
  Sockeye 263 6.96 $1,830   
Alternative 3 0     
      
Juneau      
Alternative 1  $394,953 $188,395.87 $395,726
  Chinook 4601 30.97 $142,493   
  Coho 26470 8.88 $235,054   
  Chum 2342 1.93 $4,520   
  Pink 13820 0.8 $11,056   
  Sockeye 263 6.96 $1,830   
Alternative 2, Option 1  $391,608 $186,800.40 $392,374
  Chinook 4493 30.97 $139,148  $0
  Coho 26470 8.88 $235,054   
  Chum 2342 1.93 $4,520   
  Pink 13820 0.8 $11,056   
  Sockeye 263 6.96 $1,830   
Alternative 3     
      
Haines      
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Table D-8a.  Worksheet for estimating direct personal income from SEAK commercial salmon fishery (1988-93 base). 
Alternative 1  $31,316 $14,938.10 $31,377
  Chinook 365 30.97 $11,304   
  Coho 2098 8.88 $18,630   
  Chum 186 1.93 $359   
  Pink 1096 0.8 $877   
  Sockeye 21 6.96 $146   
Alternative 2, Option 1  $31,038 $14,805.14 $31,098
  Chinook 356 30.97 $11,025   
  Coho 2098 8.88 $18,630   
  Chum 186 1.93 $359   
  Pink 1096 0.8 $877   
  Sockeye 21 6.96 $146   
Alternative 3     
      
Excursion Inlet     
Alternative 1  $2,372,149 $1,131,534.68 $2,376,789
  Chinook 27635 30.97 $855,856   
  Coho 158979 8.88 $1,411,734   
  Chum 14064 1.93 $27,144   
  Pink 83007 0.8 $66,406   
  Sockeye 1582 6.96 $11,011   
Alternative 2, Option 1  $2,351,988 $1,121,917.50 $2,356,588
  Chinook 26984 30.97 $835,694   
  Coho 158979 8.88 $1,411,734   
  Chum 14064 1.93 $27,144   
  Pink 83007 0.8 $66,406   
  Sockeye 1582 6.96 $11,011   
Alternative 3 0     
      
Gustavus      
Alternative 1  $60,194 $28,712.93 $60,312
  Chinook 701 30.97 $21,710   
  Coho 4035 8.88 $35,831   
  Chum 357 1.93 $689   
  Pink 2107 0.8 $1,686   
  Sockeye 40 6.96 $278   
Alternative 2   $59,698 $28,476.56 $59,815
  Chinook 685 30.97 $21,214   
  Coho 4035 8.88 $35,831   
  Chum 357 1.93 $689   
  Pink 2107 0.8 $1,686   
  Sockeye 40 6.96 $278   
Alternative 3 0     
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Table D-8a.  Worksheet for estimating direct personal income from SEAK commercial salmon fishery (1988-93 base). 
      
Yakutat      
Alternative 1  $1,184,887 $565,200.94 $1,187,205
  Chinook 13804 30.97 $427,510   
  Coho 79409 8.88 $705,152   
  Chum 7025 1.93 $13,558   
  Pink 41461 0.8 $33,169   
  Sockeye 790 6.96 $5,498   
Alternative 2   $1,174,791 $560,384.96 $1,177,089
  Chinook 13478 30.97 $417,414   
  Coho 79409 8.88 $705,152   
  Chum 7025 1.93 $13,558   
  Pink 41461 0.8 $33,169   
  Sockeye 790 6.96 $5,498   
Alternative 3 0     
      
Alternative 1  $24,080,350 $11,486,525 $24,127,445
Alternative 2  $23,877,863 $11,389,936 $23,924,561
      
Notes      
  All monetary values are reported in constant 1996 dollars.  
  Regional income effects are not reported in the Public Draft EIS.  
      

 



Appendix D 
 

Pacific Salmon Fisheries Management FPEIS  D-39 

 
Table D-8b.  Worksheet for estimating direct personal income from SEAK salmon commercial fishery 
(1994-97 base). 
Port/Alternative HARVEST 

(number of fish)
VALUE PER 

FISH 
HARVEST (EX-

VESSEL) VALUE 
DIRECT 

HARVESTOR 
INCOME 

REGIONAL 
INCOME 

  
Ketchikan  
Alternative 1 $1,810,362 $863,557.31 $1,813,902
  Chinook 11113 30.97 $344,170  
  Coho 153247 8.88 $1,360,833  
  Chum 24665 1.93 $47,603  
  Pink 56125 0.8 $44,900  
  Sockeye 1847 6.96 $12,855  
Alternative 2, Option 1 $1,793,359 $855,446.96 $1,796,866
  Chinook 10564 30.97 $327,167  
  Coho 153247 8.88 $1,360,833  
  Chum 24665 1.93 $47,603  
  Pink 56125 0.8 $44,900  
  Sockeye 1847 6.96 $12,855  
Alternative 3 0  

  
Metlakatla  
Alternative 1 $31,589 $15,068.27 $31,651
  Chinook 194 30.97 $6,008  
  Coho 2674 8.88 $23,745  
  Chum 430 1.93 $830  
  Pink 979 0.8 $783  
  Sockeye 32 6.96 $223  
Alternative 2, Option 1 $31,279 $14,920.54 $31,341
  Chinook 184 30.97 $5,698  
  Coho 2674 8.88 $23,745  
  Chum 430 1.93 $830  
  Pink 979 0.8 $783  
  Sockeye 32 6.96 $223  
Alternative 3 0  

  
Craig  
Alternative 1 $950,119 $453,214.77 $951,978
  Chinook 5832 30.97 $180,617  
  Coho 80429 8.88 $714,210  
  Chum 12945 1.93 $24,984  
  Pink 29456 0.8 $23,565  
  Sockeye 969 6.96 $6,744  
Alternative 2, Option 1 $941,200 $448,960.17 $943,041
  Chinook 5544 30.97 $171,698  
  Coho 80429 8.88 $714,210  
  Chum 12945 1.93 $24,984  
  Pink 29456 0.8 $23,565  
  Sockeye 969 6.96 $6,744  
Alternative 3 0  

  
Petersburg  
Alternative 1 $1,718,015 $819,507.16 $1,721,375
  Chinook 10546 30.97 $326,610  
  Coho 145430 8.88 $1,291,418  
  Chum 23407 1.93 $45,176  
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Table D-8b.  Worksheet for estimating direct personal income from SEAK salmon commercial fishery 
(1994-97 base). 
Port/Alternative HARVEST 

(number of fish)
VALUE PER 

FISH 
HARVEST (EX-

VESSEL) VALUE 
DIRECT 

HARVESTOR 
INCOME 

REGIONAL 
INCOME 

  Pink 53263 0.8 $42,610  
  Sockeye 1753 6.96 $12,201  
Alternative 2, Option 1 $1,701,879 $811,810.46 $1,705,208
  Chinook 10025 30.97 $310,474  
  Coho 145430 8.88 $1,291,418  
  Chum 23407 1.93 $45,176  
  Pink 53263 0.8 $42,610  
  Sockeye 1753 6.96 $12,201  
Alternative 3 0  

  
Kake  
Alternative 1 $490,855 $234,141.71 $491,815
  Chinook 3013 30.97 $93,313  
  Coho 41551 8.88 $368,973  
  Chum 6688 1.93 $12,908  
  Pink 15218 0.8 $12,174  
  Sockeye 501 6.96 $3,487  
Alternative 2, Option 1 $486,240 $231,940.55 $487,191
  Chinook 2864 30.97 $88,698  
  Coho 41551 8.88 $368,973  
  Chum 6688 1.93 $12,908  
  Pink 15218 0.8 $12,174  
  Sockeye 501 6.96 $3,487  
Alternative 3 0  

  
Wrangell  
Alternative 1 $213,853 $102,009.51 $214,271
  Chinook 1313 30.97 $40,664  
  Coho 18102 8.88 $160,746  
  Chum 2913 1.93 $5,622  
  Pink 6630 0.8 $5,304  
  Sockeye 218 6.96 $1,517  
Alternative 2, Option 1 $211,840 $101,049.27 $212,254
  Chinook 1248 30.97 $38,651  
  Coho 18102 8.88 $160,746  
  Chum 2913 1.93 $5,622  
  Pink 6630 0.8 $5,304  
  Sockeye 218 6.96 $1,517  
Alternative 3 0  

  
Sitka  
Alternative 1 $11,476,867 $5,474,559.55 $11,499,312
  Chinook 70450 30.97 $2,181,837  
  Coho 971521 8.88 $8,627,106  
  Chum 156366 1.93 $301,786  
  Pink 355812 0.8 $284,650  
  Sockeye 11708 6.96 $81,488  
Alternative 2, Option 1 $11,369,215 $5,423,208.80 $11,391,450
  Chinook 66974 30.97 $2,074,185  
  Coho 971521 8.88 $8,627,106  
  Chum 156366 1.93 $301,786  
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Table D-8b.  Worksheet for estimating direct personal income from SEAK salmon commercial fishery 
(1994-97 base). 
Port/Alternative HARVEST 

(number of fish)
VALUE PER 

FISH 
HARVEST (EX-

VESSEL) VALUE 
DIRECT 

HARVESTOR 
INCOME 

REGIONAL 
INCOME 

  Pink 355812 0.8 $284,650  
  Sockeye 11708 6.96 $81,488  
Alternative 3 0  

  
Hoonah  
Alternative 1 $1,902,700 $907,603.60 $1,906,421
  Chinook 11680 30.97 $361,730  
  Coho 161063 8.88 $1,430,239  
  Chum 25923 1.93 $50,031  
  Pink 58988 0.8 $47,190  
  Sockeye 1941 6.96 $13,509  
Alternative 2, Option 1 $1,884,831 $899,079.61 $1,888,517
  Chinook 11103 30.97 $343,860  
  Coho 161063 8.88 $1,430,239  
  Chum 25923 1.93 $50,031  
  Pink 58988 0.8 $47,190  
  Sockeye 1941 6.96 $13,509  
Alternative 3  

  
Pelican  
Alternative 1 $1,227,160 $585,365.45 $1,229,560
  Chinook 7533 30.97 $233,297  
  Coho 103879 8.88 $922,446  
  Chum 16719 1.93 $32,268  
  Pink 38045 0.8 $30,436  
  Sockeye 1252 6.96 $8,714  
Alternative 2, Option 1 $1,215,639 $579,869.91 $1,218,017
  Chinook 7161 30.97 $221,776  
  Coho 103879 8.88 $922,446  
  Chum 16719 1.93 $32,268  
  Pink 38045 0.8 $30,436  
  Sockeye 1252 6.96 $8,714  
Alternative 3 0  

  
Elfin Cove  
Alternative 1 $398,516 $190,095.42 $399,295
  Chinook 2446 30.97 $75,753  
  Coho 33735 8.88 $299,567  
  Chum 5430 1.93 $10,480  
  Pink 12355 0.8 $9,884  
  Sockeye 407 6.96 $2,833  
Alternative 2, Option 1 $394,800 $188,322.67 $395,572
  Chinook 2326 30.97 $72,036  
  Coho 33735 8.88 $299,567  
  Chum 5430 1.93 $10,480  
  Pink 12355 0.8 $9,884  
  Sockeye 407 6.96 $2,833  
Alternative 3 0  

  
Juneau  
Alternative 1 $398,516 $190,095.42 $399,295
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Table D-8b.  Worksheet for estimating direct personal income from SEAK salmon commercial fishery 
(1994-97 base). 
Port/Alternative HARVEST 

(number of fish)
VALUE PER 

FISH 
HARVEST (EX-

VESSEL) VALUE 
DIRECT 

HARVESTOR 
INCOME 

REGIONAL 
INCOME 

  Chinook 2446 30.97 $75,753  
  Coho 33735 8.88 $299,567  
  Chum 5430 1.93 $10,480  
  Pink 12355 0.8 $9,884  
  Sockeye 407 6.96 $2,833  
Alternative 2, Option 1 $394,800 $188,322.67 $395,572
  Chinook 2326 30.97 $72,036  $0
  Coho 33735 8.88 $299,567  
  Chum 5430 1.93 $10,480  
  Pink 12355 0.8 $9,884  
  Sockeye 407 6.96 $2,833  
Alternative 3  

  
Haines  
Alternative 1 $31,589 $15,068.27 $31,651
  Chinook 194 30.97 $6,008  
  Coho 2674 8.88 $23,745  
  Chum 430 1.93 $830  
  Pink 979 0.8 $783  
  Sockeye 32 6.96 $223  
Alternative 2, Option 1 $31,279 $14,920.54 $31,341
  Chinook 184 30.97 $5,698  
  Coho 2674 8.88 $23,745  
  Chum 430 1.93 $830  
  Pink 979 0.8 $783  
  Sockeye 32 6.96 $223  
Alternative 3  

  
Excursion Inlet  
Alternative 1 $2,393,564 $1,141,749.55 $2,398,245
  Chinook 14693 30.97 $455,042  
  Coho 202615 8.88 $1,799,221  
  Chum 32611 1.93 $62,939  
  Pink 74206 0.8 $59,365  
  Sockeye 2442 6.96 $16,996  
Alternative 2, Option 1 $2,371,111 $1,131,039.17 $2,375,748
  Chinook 13968 30.97 $432,589  
  Coho 202615 8.88 $1,799,221  
  Chum 32611 1.93 $62,939  
  Pink 74206 0.8 $59,365  
  Sockeye 2442 6.96 $16,996  
Alternative 3 0  

  
Gustavus  
Alternative 1 $60,758 $28,981.88 $60,876
  Chinook 373 30.97 $11,552  
  Coho 5143 8.88 $45,670  
  Chum 828 1.93 $1,598  
  Pink 1883 0.8 $1,506  
  Sockeye 62 6.96 $432  
Alternative 2 $60,200 $28,715.97 $60,318
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Table D-8b.  Worksheet for estimating direct personal income from SEAK salmon commercial fishery 
(1994-97 base). 
Port/Alternative HARVEST 

(number of fish)
VALUE PER 

FISH 
HARVEST (EX-

VESSEL) VALUE 
DIRECT 

HARVESTOR 
INCOME 

REGIONAL 
INCOME 

  Chinook 355 30.97 $10,994  
  Coho 5143 8.88 $45,670  
  Chum 828 1.93 $1,598  
  Pink 1883 0.8 $1,506  
  Sockeye 62 6.96 $432  
Alternative 3 0  

  
Yakutat  
Alternative 1 $1,195,561 $570,292.56 $1,197,900
  Chinook 7339 30.97 $227,289  
  Coho 101204 8.88 $898,692  
  Chum 16289 1.93 $31,438  
  Pink 37065 0.8 $29,652  
  Sockeye 1220 6.96 $8,491  
Alternative 2 $1,184,350 $564,944.75 $1,186,666
  Chinook 6977 30.97 $216,078  
  Coho 101204 8.88 $898,692  
  Chum 16289 1.93 $31,438  
  Pink 37065 0.8 $29,652  
  Sockeye 1220 6.96 $8,491  
Alternative 3 0  

  
Alternative 1 $24,300,023 $11,591,310 $24,347,548
Alternative 2 $24,072,022 $11,482,552 $24,119,101

   
Notes   
  All monetary values are reported in constant 1996 dollars. 
  Regional income effects are not reported in the Public Draft EIS.  
 

D.4.2 Pacific Coast  
The alternatives analyzed for the Pacific Coast assessment include Alternative 3—No 
Incidental Take and Alternative 2—Mark-Selective Fisheries, which has two options.  
Option A is based on the assumption that the number of fish encounters by 
commercial and sport fishers would remain the same.  Option B assumes that the 
number of fish encounters would increase to take advantage of the opportunity to 
harvest more hatchery fish.  The baseline conditions (Alternative 1) for the assessment 
is the average annual harvest and effort levels that occurred between 1988 and 1993 
(Baseline 1) and between 1994 and 1997 (Baseline 2),as affected by more recent 
management policies to reduce the mortality of listed species. 

D.4.2.1 Salmon Sport Fishery 
NRC estimated the number of sport fishing trips by port area using a spreadsheet 
model developed from Council data.  The spreadsheet model predicts the number of 
sport fishing trips out of each port area based on the number of days that the salmon 
season is assumed open for sport fishing and on the timing of the open season.  
Observed data on catch per unit of effort and catch levels during the two base periods  
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were used in the spreadsheet model to estimate effort.  A more detailed description of 
the NRC spreadsheet model is included in Appendix E, Pacific Fishery Management 
Council Fishery Modeling, of the FPEIS.  

Sport fishing effort (trips) were developed by NRC for 13 port areas along the Pacific 
Coast, including Monterey, San Francisco, Fort Bragg, Eureka, Crescent City, 
Brookings, Coos Bay, Newport, Tillamook, Columbia River, Gray’s Harbor, La Push, 
Neah Bay.  This information, which is presented in Table D-9, was used to quantify 
the following parameters: 

• Net benefits (net willingness to pay) to ocean salmon anglers 

• Gross and net income to sport fishing-related businesses 

• Total (direct, indirect, and induced) personal income at the local (county) 
level 

Net Benefits to Ocean Salmon Anglers 
The net benefits to ocean salmon anglers, as measured by their net WTP for salmon 
fishing opportunities, were estimated based on average per trip values for sport fishing 
for salmon by harvest area, as reported by Thomson and Huppert (1987).  An average 
value of $70 per trip (1996 dollars) was used for sport fishing for salmon from private 
boats and charterboats.  This value was derived by adjusting the 1987 value using the 
consumer price index for the Pacific Coast. 

Gross and Net Income to Sport Fishing-Related Businesses 
Gross income to sport fishing-related businesses was approximated based on angler 
expenditures on sport fishing for salmon, which were estimated based on information 
from a 1991 study by The Research Group on sport fishing activity in Oregon.  An 
average value ($57.15) was derived from spending profiles for resident anglers 
($70.99) and nonresident anglers ($43.32) for ocean fishing for salmon.  This 1989 
value was converted to 1996 dollars using the consumer price index for the Pacific 
Coast (1.2516) to obtain the $71.52 value shown in Tables D-9a and D-9b. 

The per-day spending profiles were used with the predicted number of salmon angler 
trips provided by NRC to estimate total spending associated with sport fishing for 
salmon (Tables D-9a and D-9b).  The net income to affected sport fishing-related 
businesses was estimated based on a net income coefficient derived from data on 
proprietary income in the IMPLAN database for Clatsop, County, Oregon.  A 
weighted average was estimated from five sport fishing-related sectors:  food stores, 
food and beverage establishments, service stations and fuel, lodging, and 
miscellaneous retail trade.  The relative amount of angler spending in these sectors, 
based on information reported by the U.S. Fish and Wildlife Service (1999) was used 
to weight the percentages for each sector.  The resulting coefficient (11.6 percent) was 
applied to sport fishing-related revenues to estimate net income.  These calculations 
are shown in Tables D-9a (Baseline 1) and D-9b (Baseline 2). 
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Table D-9a.  Net income to sport fishing-related businesses (1988-93 base). 
      
Alternative 1      
      
WASHINGTON PORTS 

 Trips 
Spending per 
Trip Total Spending 

Net Income 
Coefficient Net Income 

Neah Bay 9,060 71.52 647971.2 0.116 $75,165
La Push 953 71.52 68158.56 0.116 $7,906
Grays Harbor 17,635 71.52 1261255.2 0.116 $146,306
Columbia River-
Washington 11,845 71.52 847154.4 0.116 $98,270
      
  STATE TOTAL 39,493 71.52 2824539.36 0.116 $327,647
      
OREGON PORTS 
Columbia River-Oregon 7,897 71.52 564793.44 0.116 $65,516
Tillamook 12,685 71.52 907231.2 0.116 $105,239
Newport 30,879 71.52 2208466.08 0.116 $256,182
Coos Bay 27,691 71.52 1980460.32 0.116 $229,733
Brookings 7,540 71.52 539260.8 0.116 $62,554
      
   STATE TOTAL      
      
CALIFORNIA PORTS 
Crescent City  5,173 71.52 369972.96 0.116 $42,917
Eureka 5,152 71.52 368471.04 0.116 $42,743
Fort Bragg 12,526 71.52 895859.52 0.116 $103,920
San Francisco  61,815 71.52 4421008.8 0.116 $512,837
Monterey 35,137 71.52 2512998.24 0.116 $291,508
      
  STATE TOTAL      
      
Alternative 2      
      
WASHINGTON PORTS 
Neah Bay 28,503 71.52 2038534.56 0.116 $236,470
La Push 2,998 71.52 214416.96 0.116 $24,872
Grays Harbor 55,482 71.52 3968072.64 0.116 $460,296
Columbia River-
Washington 37,267 71.52 2665335.84 0.116 $309,179
      
  STATE TOTAL      
      
OREGON PORTS 
Columbia River-Oregon 24844 71.52 1776842.88 0.116 $206,114
Tillamook 25,793 71.52 1844715.36 0.116 $213,987
Newport 62,789 71.52 4490669.28 0.116 $520,918
Coos Bay 56,307 71.52 4027076.64 0.116 $467,141
Brookings 42,242 71.52 3021147.84 0.116 $350,453
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Table D-9a.  Net income to sport fishing-related businesses (1988-93 base). 
      
   STATE TOTAL      
      
CALIFORNIA PORTS 
Crescent City  28,979 71.52 2072578.08 0.116 $240,419
Eureka 28,860 71.52 2064067.2 0.116 $239,432
Fort Bragg 12,526 71.52 895859.52 0.116 $103,920
San Francisco  61,815 71.52 4421008.8 0.116 $512,837
Monterey 35,137 71.52 2512998.24 0.116 $291,508
      
  STATE TOTAL      
      
Alternative 2, Option 2      
      
WASHINGTON PORTS 
Neah Bay 9060 71.52 647971.2 0.116 $75,165
La Push 953 71.52 68158.56 0.116 $7,906
Grays Harbor 17635 71.52 1261255.2 0.116 $146,306
Columbia River-
Washington 11845 71.52 847154.4 0.116 $98,270
      
  STATE TOTAL      
      
OREGON PORTS 
Columbia River-Oregon 7897 71.52 564793.44 0.116 $65,516
Tillamook 12794 71.52 915026.88 0.116 $106,143
Newport 31144 71.52 2227418.88 0.116 $258,381
Coos Bay 27929 71.52 1997482.08 0.116 $231,708
Brookings 7540 71.52 539260.8 0.116 $62,554
      
   STATE TOTAL      
      
CALIFORNIA PORTS 
Crescent City  5173 71.52 369972.96 0.116 $42,917
Eureka 5152 71.52 368471.04 0.116 $42,743
Fort Bragg 12526 71.52 895859.52 0.116 $103,920
San Francisco  61815 71.52 4421008.8 0.116 $512,837
Monterey 35137 71.52 2512998.24 0.116 $291,508
      
  STATE TOTAL      
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Table D-9b.  Net income to sport fishing-related businesses (1994-97 base). 
      
Alternative 1      
      
WASHINGTON PORTS     
 Trips Spending per Trip Total Spending Net Income Coefficient Net Income
Neah Bay 4,372 71.52 312685.44 0.116 $36,272
La Push 584 71.52 41767.68 0.116 $4,845
Grays Harbor 8,073 71.52 577380.96 0.116 $66,976
Columbia River-Washington 7,558 71.52 540548.16 0.116 $62,704
      
  STATE TOTAL 20,587 71.52 1472382.24 0.116 $170,796
      
OREGON PORTS     
Columbia River-Oregon 5,039 71.52 360389.28 0.116 $41,805
Tillamook 6,993 71.52 500139.36 0.116 $58,016
Newport 17,023 71.52 1217484.96 0.116 $141,228
Coos Bay 15,266 71.52 1091824.32 0.116 $126,652
Brookings 4,717 71.52 337359.84 0.116 $39,134
      
   STATE TOTAL      
      
CALIFORNIA PORTS     
Crescent City  3,236 71.52 231438.72 0.116 $26,847
Eureka 3,223 71.52 230508.96 0.116 $26,739
Fort Bragg 20,994 71.52 1501490.88 0.116 $174,173
San Francisco  103,605 71.52 7409829.6 0.116 $859,540
Monterey 58,892 71.52 4211955.84 0.116 $488,587
      
  STATE TOTAL  71.52    
      
Alternative 2, Option 1     
      
WASHINGTON PORTS     
Neah Bay 24,825 71.52 1775484 0.116 $205,956
La Push 2,611 71.52 186738.72 0.116 $21,662
Grays Harbor 48,323 71.52 3456060.96 0.116 $400,903
Columbia River-Washington 32,458 71.52 2321396.16 0.116 $269,282
      
  STATE TOTAL      
      
OREGON PORTS     
Columbia River-Oregon 21639 71.52 1547621.28 0.116 $179,524
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Table D-9b.  Net income to sport fishing-related businesses (1994-97 base). 
Tillamook 25,793 71.52 1844715.36 0.116 $213,987
Newport 62,789 71.52 4490669.28 0.116 $520,918
Coos Bay 56,307 71.52 4027076.64 0.116 $467,141
Brookings 35,022 71.52 2504773.44 0.116 $290,554
      
   STATE TOTAL      
      
CALIFORNIA PORTS     
Crescent City  24,026 71.52 1718339.52 0.116 $199,327
Eureka 23,928 71.52 1711330.56 0.116 $198,514
Fort Bragg 20,994 71.52 1501490.88 0.116 $174,173
San Francisco  103,605 71.52 7409829.6 0.116 $859,540
Monterey 58,892 71.52 4211955.84 0.116 $488,587
      
  STATE TOTAL      
      
Alternative 2, Option 2     
      
WASHINGTON PORTS     
Neah Bay 5512 71.52 394218.24 0.116 $45,729
La Push 580 71.52 41481.6 0.116 $4,812
Grays Harbor 10728 71.52 767266.56 0.116 $89,003
Columbia River-Washington 7206 71.52 515373.12 0.116 $59,783
      
  STATE TOTAL      
      
OREGON PORTS     
Columbia River-Oregon 4804 71.52 343582.08 0.116 $39,856
Tillamook 9079 71.52 649330.08 0.116 $75,322
Newport 22101 71.52 1580663.52 0.116 $183,357
Coos Bay 19819 71.52 1417454.88 0.116 $164,425
Brookings 4717 71.52 337359.84 0.116 $39,134
      
   STATE TOTAL      
      
CALIFORNIA PORTS     
Crescent City  3236 71.52 231438.72 0.116 $26,847
Eureka 3223 71.52 230508.96 0.116 $26,739
Fort Bragg 20994 71.52 1501490.88 0.116 $174,173
San Francisco  103605 71.52 7409829.6 0.116 $859,540
Monterey 58892 71.52 4211955.84 0.116 $488,587
      
  STATE TOTAL      
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Total Personal Income at the County Level from Salmon Sport Fishing 

Total (direct, indirect, and induced) personal income generated by salmon angler 
spending was estimated based on personal income multipliers applied to the predicted 
number of sport fishing trips for salmon.  Total personal income effects include the 
impacts on businesses that supply goods and services to sport fishing-related 
businesses (e.g., bait and tackle stores, marinas, sporting good stores, etc.), as well as 
the induced effects in the local economy from spending of the wages and salaries 
earned.  The multipliers were obtained from the Council (Seger, personal 
communication), which uses them to conduct its annual review of the ocean salmon 
fisheries.  The multipliers were derived from information compiled for the Fishery 
Economic Assessment Model developed by Shannon Davis and Hans Radtke of The 
Research Group, and others.  As shown in Tables D-10a and D-10b, port-specific 
multipliers were used in the analysis. 

It should be noted that the analytical procedures used to estimate total personal 
income effects do not differentiate between spending by resident and nonresident 
anglers.  From a local or regional economic impact perspective, this distinction is 
important because spending by anglers who live outside the region of interest 
represents “new” income to the region, whereas spending by residents of the region is 
primarily income that is re-directed from other activities within the region.  This 
distinction could not be accurately accounted for in the analysis because of limited 
data on the relative proportion of resident and nonresident anglers and on spending 
patterns of resident anglers.  The impact on the analysis of not accounting for this 
effect is that the estimates of changes in direct personal income are overstated, 
probably by 20 percent to 30 percent. 

State income coefficients provided by the Council also were used to estimate total 
personal income at the state level.  The results of this analysis also are presented in 
Tables D-10a and D-10b, but are not presented in the FPEIS, as noted in the tables. 

D.4.2.2 Commercial Salmon Fishery 
NRC developed estimates of chinook and coho harvest and ex-vessel value for the 
13 port areas along the Pacific Coast (Tables D-11a and D-11b) using a spreadsheet 
model developed from Council data.  The spreadsheet model, which is described in 
Appendix E, Pacific Fishery Management Council Fishery Modeling, of the FPEIS 
incorporates assumptions about the number of days that the season is open for a 
particular species and the timing of these openings.  Observed data on harvest per unit 
of effort and level of effort during the two base periods were used in the calculations.  
Modeling results were used to quantify the following parameters: 

• Net income  (profits) to commercial salmon fishers, by port area  

• Total (direct, indirect, and induced) personal income at the local (county) 
level 
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Net Income to Commercial Salmon Fishers 
The net income (profits) to commercial salmon fishers was estimated based on a net 
income coefficient derived from the 1992 IMPLAN database.  Information on 
proprietary income in the commercial fishing sector (all species) was reviewed for 
different west coast regions from Monterey, California, to the Oregon/Washington 
boundary.  Proprietary income as a percentage of direct income ranged from a low of  

 

Table D-10a.  Personal income at the local level - Salmon Sport Fishery (1988-93 base) 
      
Port Area/Alternative TRIPS INCOME/TRIP LOCAL INCOME STATE INC COEF STATE INCOME
Neah Bay      
  Alternative 1 9060  377530.07  510798.1847
   Private boat 8288 37.42 310136.96 1.353 419615.3069
   Charter boat 771 87.41 67393.11 1.353 91182.87783
  Alternative 2, Option 1 28503  1187858  1607171.874
   Private boat 26077 37.42 975801.34 1.353 1320259.213
   Charter boat 2426 87.41 212056.66 1.353 286912.661
 Alternative 2, Option 2 9060  377530.07  510798.1847
   Private boat 8288 37.42 310136.96 1.353 419615.3069
   Charter boat 771 87.41 67393.11 1.353 91182.87783
Alternative 3 0  0  0
La Push      
  Alternative 1 953  37010.99  50075.86947
   Private boat 926 37.42 34650.92 1.353 46882.69476
   Charter boat 27 87.41 2360.07 1.353 3193.17471
  Alternative 2, Option 1 2998  116484.3  157603.2579
   Private boat 2912 37.42 108967.04 1.353 147432.4051
   Charter boat 86 87.41 7517.26 1.353 10170.85278
  Alternative 2, Option 2 953  37010.99  50075.86947
   Private boat 926 37.42 34650.92 1.353 46882.69476
   Charter boat 27 87.41 2360.07 1.353 3193.17471
Alternative 3 0  0  0
Grays Harbor      
  Alternative 1 17635  1219557.66  1650061.514
   Private boat 7182 38.67 277727.94 1.353 375765.9028
   Charter boat 10452 90.11 941829.72 1.353 1274295.611
  Alternative 2, Option 1 55482  3837132.01  5191639.61
   Private boat 22598 38.67 873864.66 1.353 1182338.885
   Charter boat 32885 90.11 2963267.35 1.353 4009300.725
  Alternative 2, Option 2 17635  1219557.66  1650061.514
   Private boat 7182 38.67 277727.94 1.353 375765.9028
   Charter boat 10452 90.11 941829.72 1.353 1274295.611
Alternative 3 0  0  0
Columbia River-Washington     
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Table D-10a.  Personal income at the local level - Salmon Sport Fishery (1988-93 base) 
  Alternative 1 11845  707640.98  921348.556
   Private boat 7647 40.6 310468.2 1.302 404229.5964
   Charter boat 4198 94.61 397172.78 1.302 517118.9596
  Alternative 2, Option 1 59627  2226309.67  2898655.19
   Private boat 24059 40.6 976795.4 1.302 1271787.611
   Charter boat 13207 94.61 1249514.27 1.302 1626867.58
  Alternative 2, Option 2 11845  707640.98  921348.556
   Private boat 7647 40.6 310468.2 1.302 404229.5964
   Charter boat 4198 94.61 397172.78 1.302 517118.9596
Alternative 3 0  0  0
Columbia River-Oregon     
  Alternative 1 7897  471697.58  614150.2492
   Private boat 5098 40.6 206978.8 1.302 269486.3976
   Charter boat 2798 94.61 264718.78 1.302 344663.8516
  Alternative 2, Option 1 2484  1484265.05  1932513.095
   Private boat 16040 40.6 651224 1.302 847893.648
   Charter boat 8805 94.61 833041.05 1.302 1084619.447
  Alternative 2, Option 2 7897  471697.58  614150.2492
   Private boat 5098 40.6 206978.8 1.302 269486.3976
   Charter boat 2798 94.61 264718.78 1.302 344663.8516
Alternative 3 0  0  0
Tillamook      
  Alternative 1 12685  587116.28  764425.3966
   Private boat 10691 38.28 409251.48 1.302 532845.427
   Charter boat 1994 89.2 177864.8 1.302 231579.9696
  Alternative 2, Option 1 25793  1193785.72  1554309.007
   Private boat 21739 38.28 832168.92 1.302 1083483.934
   Charter boat 4054 89.2 361616.8 1.302 470825.0736
  Alternative 2, Option 2 12794  592154.44  770985.0809
   Private boat 10783 38.28 412773.24 1.302 537430.7585
   Charter boat 2011 89.2 179381.2 1.302 233554.3224
Alternative 3 0  0  0
Newport      
  Alternative 1 30879  1746916.61  2274485.426
   Private boat 20132 38.67 778504.44 1.302 1013612.781
   Charter boat 10747 90.11 968412.17 1.302 1260872.645
  Alternative 2, Option 1 62789  3552168.95  4624923.973
   Private boat 40936 38.67 1582995.12 1.302 2061059.646
   Charter boat 21853 90.11 1969173.83 1.302 2563864.327
  Alternative 2, Option 2 31144  1761896.64  2293989.425
   Private boat 20305 38.67 785194.35 1.302 1022323.044
   Charter boat 10839 90.11 976702.29 1.302 1271666.382
Alternative 3 0  0  0
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Coos Bay      
  Alternative 1 27691  1363488.17  1775261.597
   Private boat 22773 39.83 907048.59 1.302 1180977.264
   Charter boat 4918 92.81 456439.58 1.302 594284.3332
  Alternative 2, Option 1 56307  2772507.81  3609805.169
   Private boat 46307 39.83 1844407.81 1.302 2401418.969
   Charter boat 10000 92.81 928100 1.302 1208386.2
  Alternative 2, Option 2 27929  1375192.87  1790501.117
   Private boat 22969 39.83 914855.27 1.302 1191141.562
   Charter boat 4960 92.81 460337.6 1.302 599359.5552
Alternative 3 0  0  0
Port Area/Alternative TRIPS INCOME/TRIP LOCAL INCOME STATE INC COEF STATE INCOME
Brookings      
  Alternative 1 7540  293478.42  382108.9028
   Private boat 7142 36.36 259683.12 1.302 338107.4222
   Charter boat 399 84.7 33795.3 1.302 44001.4806
  Alternative 2, Option 1 42242  1643862.34  2140308.767
   Private boat 40009 36.36 1454727.24 1.302 1894054.866
   Charter boat 2233 84.7 189135.1 1.302 246253.9002
  Alternative 2, Option 2 7540  293478.42  382108.9028
   Private boat 7142 36.36 259683.12 1.302 338107.4222
   Charter boat 399 84.7 33795.3 1.302 44001.4806
Alternative 3 0  0  0
Crescent City      
  Alternative 1 5173  238773.32  318284.8356
   Private boat 5057 44.86 226857.02 1.333 302400.4077
   Charter boat 115 103.62 11916.3 1.333 15884.4279
  Alternative 2, Option 1 28979  1338015.66  1783574.875
   Private boat 28332 44.86 1270973.52 1.333 1694207.702
   Charter boat 647 103.62 67042.14 1.333 89367.17262
  Alternative 2, Option 2 5173  238773.32  318284.8356
   Private boat 5057 44.86 226857.02 1.333 302400.4077
   Charter boat 115 103.62 11916.3 1.333 15884.4279
Alternative 3 0  0  0
Eureka      
  Alternative 1 5152  256810.74  342328.7164
   Private boat 4713 44.86 211425.18 1.333 281829.7649
   Charter boat 438 103.62 45385.56 1.333 60498.95148
  Alternative 2, Option 1 28860  1438915.4  1918074.228
   Private boat 26405 44.86 1184528.3 1.333 1578976.224
   Charter boat 2455 103.62 254387.1 1.333 339098.0043
  Alternative 2, Option 2 5152  256810.74  342328.7164
   Private boat 4713 44.86 211425.18 1.333 281829.7649
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   Charter boat 438 103.62 45385.56 1.333 60498.95148
Alternative 3 0  0  0
Fort Bragg      
  Alternative 1 12526  716807.72  955504.6908
   Private boat 9890 44.86 443665.4 1.333 591405.9782
   Charter boat 2636 103.62 273142.32 1.333 364098.7126
  Alternative 2, Option 1 12526  716807.72  955504.6908
   Private boat 9890 44.86 443665.4 1.333 591405.9782
   Charter boat 2636 103.62 273142.32 1.333 364098.7126
  Alternative 2, Option 2 12526  716807.72  955504.6908
   Private boat 9890 44.86 443665.4 1.333 591405.9782
   Charter boat 2636 103.62 273142.32 1.333 364098.7126
Alternative 3 0  0  0
Monterey      
  Alternative 1 35137  2961008.89  3947024.85
   Private boat 10614 43.7 463831.8 1.333 618287.7894
   Charter boat 24523 101.83 2497177.09 1.333 3328737.061
  Alternative 2, Option 1 35137  2961008.89  3947024.85
   Private boat 10614 43.7 463831.8 1.333 618287.7894
   Charter boat 24523 101.83 2497177.09 1.333 3328737.061
  Alternative 2, Option 2 35137  2961008.89  3947024.85
   Private boat 10614 43.7 463831.8 1.333 618287.7894
   Charter boat 24523 101.83 2497177.09 1.333 3328737.061
Alternative 3 0  0  0
San Francisco      
  Alternative 1 61815  4620082.38  6158569.813
   Private boat 45036 54.92 2473377.12 1.333 3297011.701
   Charter boat 16779 127.94 2146705.26 1.333 2861558.112
  Alternative 2, Option 1 61815  4620082.38  6158569.813
   Private boat 45036 54.92 2473377.12 1.333 3297011.701
   Charter boat 16779 127.94 2146705.26 1.333 2861558.112
  Alternative 2, Option 2 61815  4620027.46  6158496.604
   Private boat 45035 54.92 2473322.2 1.333 3296938.493
   Charter boat 16779 127.94 2146705.26 1.333 2861558.112
Alternative 3 0  0  0
      
Notes      
  All monetary values are reported in constant 1996 dollars.   
  State personal income effects are not reported in the Public Draft EIS.    
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Table D-10b.  Personal income at the local level - Salmon Sport Fishery (1994-97 base). 
      
Port/Alternative TRIPS INCOME/TRIP LOCAL INCOME STATE INC COEF STATE INCOME
Neah Bay      
  Alternative 1 4372  169799  229738.047
   Private boat 4248 37.42 158960.16 1.353 215073.0965
   Charter boat 124 87.41 10838.84 1.353 14664.95052
  Alternative 2, Option 1 24825  964044.48  1304352.181
   Private boat 24123 37.42 902682.66 1.353 1221329.639
   Charter boat 702 87.41 61361.82 1.353 83022.54246
  Alternative 2, Option 2 5512  214057.48  289619.7704
   Private boat 5356 37.42 200421.52 1.353 271170.3166
   Charter boat 156 87.41 13635.96 1.353 18449.45388
Alternative 3   0  0
La Push      
  Alternative 1 584  24052.84  32543.49252
   Private boat 540 37.42 20206.8 1.353 27339.8004
   Charter boat 44 87.41 3846.04 1.353 5203.69212
  Alternative 2, Option 1 2611  107751.61  145787.9283
   Private boat 2410 37.42 90182.2 1.353 122016.5166
   Charter boat 201 87.41 17569.41 1.353 23771.41173
  Alternative 2, Option 2 580  23953.15  32408.61195
   Private boat 535 37.42 20019.7 1.353 27086.6541
   Charter boat 45 87.41 3933.45 1.353 5321.95785
Alternative 3   0  0
Grays Harbor      
  Alternative 1 8073  563621.63  762580.0654
   Private boat 3185 38.67 123163.95 1.353 166640.8244
   Charter boat 4888 90.11 440457.68 1.353 595939.241
  Alternative 2, Option 1 48323  3373836.25  4564800.446
   Private boat 19062 38.67 737127.54 1.353 997333.5616
   Charter boat 29261 90.11 2636708.71 1.353 3567466.885
  Alternative 2, Option 2 10728  749006  1013405.118
   Private boat 4232 38.67 163651.44 1.353 221420.3983
   Charter boat 6496 90.11 585354.56 1.353 791984.7197
Alternative 3   0  0
Columbia River-Washington     
  Alternative 1 7558  433332.81  564199.3186
   Private boat 5218 40.6 211850.8 1.302 275829.7416
   Charter boat 2341 94.61 221482.01 1.302 288369.577
  Alternative 2, Option 1 32458  1860649.31  2422565.402
   Private boat 22407 40.6 909724.2 1.302 1184460.908
   Charter boat 10051 94.61 950925.11 1.302 1238104.493
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  Alternative 2, Option 2 7206  413059.91  537804.0028
   Private boat 4975 40.6 201985 1.302 262984.47
   Charter boat 2231 94.61 211074.91 1.302 274819.5328
Alternative 3   0  0
Columbia River-Oregon     
  Alternative 1 5039  288798.4  376015.5168
   Private boat 3478 40.6 141206.8 1.302 183851.2536
   Charter boat 1560 94.61 147591.6 1.302 192164.2632
  Alternative 2, Option 1 21639  1240464.41  1615084.662
   Private boat 14938 40.6 606482.8 1.302 789640.6056
   Charter boat 6701 94.61 633981.61 1.302 825444.0562
  Alternative 2, Option 2 4804  275409.28  358582.8826
   Private boat 3316 40.6 134629.6 1.302 175287.7392
   Charter boat 1488 94.61 140779.68 1.302 183295.1434
Alternative 3   0  0
Tillamook      
  Alternative 1 6993  313163.6  407739.0072
   Private boat 6100 38.28 233508 1.302 304027.416
   Charter boat 893 89.2 79655.6 1.302 103711.5912
  Alternative 2, Option 1 25793  1155137.44  1503988.947
   Private boat 22498 38.28 861223.44 1.302 1121312.919
   Charter boat 3295 89.2 293914 1.302 382676.028
  Alternative 2, Option 2 9079  406611.32  529407.9386
   Private boat 7919 38.28 303139.32 1.302 394687.3946
   Charter boat 1160 89.2 103472 1.302 134720.544
Alternative 3   0  0
Newport      
  Alternative 1 17023  1340631.01  1745501.575
   Private boat 3758 38.67 145321.86 1.302 189209.0617
   Charter boat 13265 90.11 1195309.15 1.302 1556292.513
  Alternative 2, Option 1 62789  4944765.4  6438084.551
   Private boat 13862 38.67 536043.54 1.302 697928.6891
   Charter boat 48926 90.11 4408721.86 1.302 5740155.862
  Alternative 2, Option 2 22101  1740545.35  2266190.046
   Private boat 4879 38.67 188670.93 1.302 245649.5509
   Charter boat 17222 90.11 1551874.42 1.302 2020540.495
Alternative 3   0  0
Coos Bay      
  Alternative 1 15266  626005  815058.51
   Private boat 14927 39.83 594542.41 1.302 774094.2178
   Charter boat 339 92.81 31462.59 1.302 40964.29218
  Alternative 2, Option 1 56307  2308945.96  3006247.64
   Private boat 55055 39.83 2192840.65 1.302 2855078.526
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   Charter boat 1251 92.81 116105.31 1.302 151169.1136
  Alternative 2, Option 2 19819  812701.97  1058137.965
   Private boat 19379 39.83 771865.57 1.302 1004968.972
   Charter boat 440 92.81 40836.4 1.302 53168.9928
Alternative 3   0  0
      
Port/Alternative TRIPS INCOME/TRIP LOCAL INCOME STATE INC COEF STATE INCOME
Brookings      
  Alternative 1 4717  176344.12  229600.0442
   Private boat 4617 36.36 167874.12 1.302 218572.1042
   Charter boat 100 84.7 8470 1.302 11027.94
  Alternative 2, Option 1 35022  1309316.54  1704730.135
   Private boat 34279 36.36 1246384.44 1.302 1622792.541
   Charter boat 743 84.7 62932.1 1.302 81937.5942
  Alternative 2, Option 2 4717  176344.12  229600.0442
   Private boat 4617 36.36 167874.12 1.302 218572.1042
   Charter boat 100 84.7 8470 1.302 11027.94
Alternative 3   0  0
Crescent City      
  Alternative 1 3236  156155.08  208154.7216
   Private boat 3049 44.86 136778.14 1.333 182325.2606
   Charter boat 187 103.62 19376.94 1.333 25829.46102
  Alternative 2, Option 1 24026  1159424  1545512.192
   Private boat 22637 44.86 1015495.82 1.333 1353655.928
   Charter boat 1389 103.62 143928.18 1.333 191856.2639
  Alternative 2, Option 2 3236  156155.08  208154.7216
   Private boat 3049 44.86 136778.14 1.333 182325.2606
   Charter boat 187 103.62 19376.94 1.333 25829.46102
Alternative 3   0  0
Eureka      
  Alternative 1 3223  154102.9  205419.1657
   Private boat 3061 44.86 137316.46 1.333 183042.8412
   Charter boat 162 103.62 16786.44 1.333 22376.32452
  Alternative 2, Option 1 23928  1144039.6  1525004.787
   Private boat 22726 44.86 1019488.36 1.333 1358977.984
   Charter boat 1202 103.62 124551.24 1.333 166026.8029
  Alternative 2, Option 2 3223  154102.9  205419.1657
   Private boat 3061 44.86 137316.46 1.333 183042.8412
   Charter boat 162 103.62 16786.44 1.333 22376.32452
Alternative 3   0  0
Fort Bragg      
  Alternative 1 20994  1093215.36  1457256.075
   Private boat 18417 44.86 826186.62 1.333 1101306.764
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   Charter boat 2577 103.62 267028.74 1.333 355949.3104
  Alternative 2, Option 1 20994  1093215.36  1457256.075
   Private boat 18417 44.86 826186.62 1.333 1101306.764
   Charter boat 2577 103.62 267028.74 1.333 355949.3104
  Alternative 2, Option 2 20994  1093215.36  1457256.075
   Private boat 18417 44.86 826186.62 1.333 1101306.764
   Charter boat 2577 103.62 267028.74 1.333 355949.3104
Alternative 3   0  0
Monterey      
  Alternative 1 58892  4561858.92  6080957.94
   Private boat 24688 43.7 1078865.6 1.333 1438127.845
   Charter boat 34204 101.83 3482993.32 1.333 4642830.096
  Alternative 2, Option 1 58892  4561858.92  6080957.94
   Private boat 24688 43.7 1078865.6 1.333 1438127.845
   Charter boat 34204 101.83 3482993.32 1.333 4642830.096
  Alternative 2, Option 2 58892  4561858.92  6080957.94
   Private boat 24688 43.7 1078865.6 1.333 1438127.845
   Charter boat 34204 101.83 3482993.32 1.333 4642830.096
Alternative 3   0  0
San Francisco      
  Alternative 1 103605  8249702.7  10996853.7
   Private boat 68550 54.92 3764766 1.333 5018433.078
   Charter boat 35055 127.94 4484936.7 1.333 5978420.621
  Alternative 2, Option 1 103605  8249702.7  10996853.7
   Private boat 68550 54.92 3764766 1.333 5018433.078
   Charter boat 35055 127.94 4484936.7 1.333 5978420.621
  Alternative 2, Option 2 103605  8249702.7  10996853.7
   Private boat 68550 54.92 3764766 1.333 5018433.078
   Charter boat 35055 127.94 4484936.7 1.333 5978420.621
Alternative 3   0  0
      
Notes      
  All monetary values are reported in constant 1996 dollars.   
  State personal income effects are not reported in the Public Draft EIS.   
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Table D-11a.  Personal income at the local level - commercial salmon fishery (1988-93 base). 
      

Port/Alternative 
HARVEST 
VALUE   

LOCAL INCOME 
FACTOR LOCAL INCOME STATE INCOME COEF STATE INCOME 

Neah Bay      
Alternative 1 30700  93696.4  115715.054
Chinook 30700 3.052 93696.4 1.235 115715.054
Coho 0 1.411 0 1.235 0
Alternative 2, Option 1 295000  841428.1  1039163.704
Chinook 259100 3.052 790773.2 1.235 976604.902
Coho 35900 1.411 50654.9 1.235 62558.8015
Alternative 2, Option 2 27800  75984.2  93840.487
Chinook 22400 3.052 68364.8 1.235 84430.528
Coho 5400 1.411 7619.4 1.235 9409.959
Alternative 3 0  0  0
La Push      
Alternative 1 9300  28383.6  35053.746
Chinook 9300 3.052 28383.6 1.235 35053.746
Coho 0 1.411 0 1.235 0
Alternative 2, Option 1 84000  247342.5  305467.9875
Chinook 78500 3.052 239582 1.235 295883.77
Coho 5500 1.411 7760.5 1.235 9584.2175
Alternative 2, Option 2 7600  21882.4  27024.764
Chinook 6800 3.052 20753.6 1.235 25630.696
Coho 800 1.411 1128.8 1.235 1394.068
Alternative 3 0  0  0
Grays Harbor      
Alternative 1 41400  126352.8  156045.708
Chinook 41400 3.052 126352.8 1.235 156045.708
Coho 0 1.411 0 1.235 0
Alternative 2, Option 1 368200  1093387.9  1350334.057
Chinook 349700 3.052 1067284.4 1.235 1318096.234
Coho 18500 1.411 26103.5 1.235 32237.8225
Alternative 2, Option 2 33000  96121.2  118709.682
Chinook 30200 3.052 92170.4 1.235 113830.444
Coho 2800 1.411 3950.8 1.235 4879.238
Alternative 3 0  0  0
Columbia River-Washington     
Alternative 1 4320  4968  5842.368
Chinook 4320 1.15 4968 1.176 5842.368
Coho 0 1.319 0 1.176 0
Alternative 2, Option 1 55020  66406.26  78093.76176
Chinook 36480 1.15 41952 1.176 49335.552
Coho 18540 1.319 24454.26 1.176 28758.20976
Alternative 2, Option 2 6000  7376.58  8674.85808
Chinook 3180 1.15 3657 1.176 4300.632
Coho 2820 1.319 3719.58 1.176 4374.22608
Alternative 3 0  0  0
Columbia River-Oregon     
Alternative 1 2880  3312  3894.912
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Chinook 2880 1.15 3312 1.176 3894.912
Coho 0 1.319 0 1.176 0
Alternative 2, Option 1 36680  44270.84  52062.50784
Chinook 24320 1.15 27968 1.176 32890.368
Coho 12360 1.319 16302.84 1.176 19172.13984
Alternative 2, Option 2 4000  4917.72  5783.23872
Chinook 2120 1.15 2438 1.176 2867.088
Coho 1880 1.319 2479.72 1.176 2916.15072
Alternative 3 0  0  0
Tillamook      
Alternative 1 262900  892282.6  1088584.772
Chinook 262900 3.394 892282.6 1.22 1088584.772
Coho 0 1.36 0 1.22 0
Alternative 2, Option 1 570100  1432724.8  1747924.256
Chinook 323200 3.394 1096940.8 1.22 1338267.776
Coho 246900 1.36 335784 1.22 409656.48
Alternative 2, Option 2 235600  786608.8  959662.736
Chinook 229200 3.394 777904.8 1.22 949043.856
Coho 6400 1.36 8704 1.22 10618.88
Alternative 3 0  0  0
Newport      
Alternative 1 1117400  3461705.2  4275205.922
Chinook 1117400 3.098 3461705.2 1.235 4275205.922
Coho 0 1.36 0 1.235 0
Alternative 2, Option 1 1674000  4664130.6  5760201.291
Chinook 1373700 3.098 4255722.6 1.235 5255817.411
Coho 300300 1.36 408408 1.235 504383.88
Alternative 2, Option 2 1052200  3124325.4  3858541.869
Chinook 974300 3.098 3018381.4 1.235 3727701.029
Coho 77900 1.36 105944 1.235 130840.84
Alternative 3 0  0  0
Coos Bay      
Alternative 1 1936800  6120288  6848602.272
Chinook 1936800 3.16 6120288 1.119 6848602.272
Coho 0 1.36 0 1.119 0
Alternative 2, Option 1 2653900  7895284  8834822.796
Chinook 2381100 3.16 7524276 1.119 8419664.844
Coho 272800 1.36 371008 1.119 415157.952
Alternative 2, Option 2 1759500  5432760  6079258.44
Chinook 1688800 3.16 5336608 1.119 5971664.352
Coho 70700 1.36 96152 1.119 107594.088
Alternative 3 0  0  0

Port/Alternative 
HARVEST 
VALUE   

LOCAL INCOME 
FACTOR LOCAL INCOME STATE INCOME COEF STATE INCOME 

Brookings      
Alternative 1 94200  329323.2  406714.152
Chinook 94200 3.496 329323.2 1.235 406714.152
Coho 0  0 1.235 0
Alternative 2, Option 1 169000  590824  729667.64
Chinook 169000 3.496 590824 1.235 729667.64
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Coho 0  0 1.235 0
Alternative 2, Option 2 68200  238427.2  294457.592
Chinook 68200 3.496 238427.2 1.235 294457.592
Coho 0  0 1.235 0
Alternative 3 0  0  0
Crescent City      
Alternative 1 39800  151876.8  180733.392
Chinook 39800 3.816 151876.8 1.19 180733.392
Coho 0  0 1.19 0
Alternative 2, Option 1 71400  272462.4  324230.256
Chinook 71400 3.816 272462.4 1.19 324230.256
Coho 0  0 1.19 0
Alternative 2, Option 2 28800  109900.8  130781.952
Chinook 28800 3.816 109900.8 1.19 130781.952
Coho 0  0 1.19 0
Alternative 3 0  0  0
Eureka      
Alternative 1 125700  484573.5  576642.465
Chinook 125700 3.855 484573.5 1.19 576642.465
Coho 0  0 1.19 0
Alternative 2, Option 1 225400  868917  1034011.23
Chinook 225400 3.855 868917 1.19 1034011.23
Coho 0  0 1.19 0
Alternative 2, Option 2 91000  350805  417457.95
Chinook 91000 3.855 350805 1.19 417457.95
Coho 0  0 1.19 0
Alternative 3 0  0  0
Fort Bragg      
Alternative 1 3322400  11718104.8  13944544.71
Chinook 3322400 3.527 11718104.8 1.19 13944544.71
Coho 0  0 1.19 0
Alternative 2, Option 1 2480600  8749076.2  10411400.68
Chinook 2480600 3.527 8749076.2 1.19 10411400.68
Coho 0  0 1.19 0
Alternative 2, Option 2 2480600  8749076.2  10411400.68
Chinook 2480600 3.527 8749076.2 1.19 10411400.68
Coho 0  0 1.19 0
Alternative 3 0  0  0
Monterey      
Alternative 1 3422500  11513290  13240283.5
Chinook 3422500 3.364 11513290 1.15 13240283.5
Coho 0  0 1.15 0
Alternative 2, Option 1 2555300  8596029.2  9885433.58
Chinook 2555300 3.364 8596029.2 1.15 9885433.58
Coho 0  0 1.15 0
Alternative 2, Option 2 2555300  8596029.2  9885433.58
Chinook 2555300 3.364 8596029.2 1.15 9885433.58
Coho 0  0 1.15 0
Alternative 3   0  0
San Francisco      
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Table D-11a.  Personal income at the local level - commercial salmon fishery (1988-93 base). 
Alternative 1 7105600  29218227.2  29218227.2
Chinook 7105600 4.112 29218227.2 1 29218227.2
Coho 0  0 1 0
Alternative 2, Option 1 5305300  21815393.6  21815393.6
Chinook 5305300 4.112 21815393.6 1 21815393.6
Coho 0  0 1 0
Alternative 2, Option 2 5305300  21815393.6  21815393.6
Chinook 5305300 4.112 21815393.6 1 21815393.6
Coho 0  0 1 0
Alternative 3 0  0   
Santa Barbara      
Alternative 1 106800  579069.6  608023.08
Chinook 106800 5.422 579069.6 1.05 608023.08
Coho 0  0 1.05 0
Alternative 2, Option 1 79800  432675.6  454309.38
Chinook 79800 5.422 432675.6 1.05 454309.38
Coho 0  0 1.05 0
Alternative 2, Option 2 79800  432675.6  454309.38
Chinook 79,800 5.422 432675.6 1.05 454309.38
Coho 0  0 1.05 0
Alternative 3   0  0
      
Notes      
  All monetary values are reported in constant 1996 dollars.   
  State personal income effects are not reported in the Public Draft EIS.    
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Table D-11b.  Personal income at the local level - commercial salmon fishery (1994-97 base). 

Port/Alternative 
HARVEST 
VALUE   

LOCAL 
INCOME 
FACTOR LOCAL INCOME 

STATE 
INCOME 
COEF STATE INCOME 

Neah Bay      
Alternative 1 115300  351895.6  434591.066
Chinook 115300 3.052 351895.6 1.235 434591.066
Coho 0 1.411 0 1.235 0
Alternative 2, Option 1 105400  321680.8  397275.788
Chinook 105400 3.052 321680.8 1.235 397275.788
Coho 0 1.411 0 1.235 0
Alternative 2, Option 2 56800  173353.6  214091.696
Chinook 56800 3.052 173353.6 1.235 214091.696
Coho 0 1.411 0 1.235 0
Alternative 3   0  0
La Push      
Alternative 1 6100  18617.2  22992.242
Chinook 6100 3.052 18617.2 1.235 22992.242
Coho 0 1.411 0 1.235 0
Alternative 2, Option 1 31900  97358.8  120238.118
Chinook 31900 3.052 97358.8 1.235 120238.118
Coho 0 1.411 0 1.235 0
Alternative 2, Option 2 17200  52494.4  64830.584
Chinook 17200 3.052 52494.4 1.235 64830.584
Coho 0 1.411 0 1.235 0
Alternative 3   0  0
Grays Harbor      
Alternative 1 142200  433994.4  535983.084
Chinook 142200 3.052 433994.4 1.235 535983.084
Coho 0 1.411 0 1.235 0
Alternative 2, Option 1 90900  277426.8  342622.098
Chinook 90900 3.052 277426.8 1.235 342622.098
Coho 0 1.411 0 1.235 0
Alternative 2, Option 2 76700  234088.4  289099.174
Chinook 76700 3.052 234088.4 1.235 289099.174
Coho 0 1.411 0 1.235 0
Alternative 3   0  0
Columbia River-Washington     
Alternative 1 0  0  0
Chinook 0 1.15 0 1.176 0
Coho 0 1.319 0 1.176 0
Alternative 2, Option 1 14820  17043  20042.568
Chinook 14820 1.15 17043 1.176 20042.568
Coho 0 1.319 0 1.176 0
Alternative 2, Option 2 7980  9177  10792.152
Chinook 7980 1.15 9177 1.176 10792.152
Coho 0 1.319 0 1.176 0
Alternative 3   0  0
Columbia River-Oregon     
Alternative 1 0  0  0
Chinook 0 1.15 0 1.176 0
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Table D-11b.  Personal income at the local level - commercial salmon fishery (1994-97 base). 
Coho 0 1.319 0 1.176 0
Alternative 2, Option 1 9880  11362  13361.712
Chinook 9880 1.15 11362 1.176 13361.712
Coho 0 1.319 0 1.176 0
Alternative 2, Option 2 5320  6118  7194.768
Chinook 5320 1.15 6118 1.176 7194.768
Coho 0 1.319 0 1.176 0
Alternative 3   0  0
Tillamook      
Alternative 1 196200  665902.8  812401.416
Chinook 196200 3.394 665902.8 1.22 812401.416
Coho 0 1.36 0 1.22 0
Alternative 2, Option 1 233000  748088  912667.36
Chinook 212000 3.394 719528 1.22 877824.16
Coho 21000 1.36 28560 1.22 34843.2
Alternative 2, Option 2 230000  741974  905208.28
Chinook 211000 3.394 716134 1.22 873683.48
Coho 19000 1.36 25840 1.22 31524.8
Alternative 3   0  0
Newport      
Alternative 1 833800  2583112.4  3190143.814
Chinook 833800 3.098 2583112.4 1.235 3190143.814
Coho 0 1.36 0 1.235 0
Alternative 2, Option 1 925000  2822200  3485417
Chinook 900000 3.098 2788200 1.235 3443427
Coho 25000 1.36 34000 1.235 41990
Alternative 2, Option 2 921000  2813284  3474405.74
Chinook 898000 3.098 2782004 1.235 3435774.94
Coho 23000 1.36 31280 1.235 38630.8
Alternative 3   0  0
Coos Bay      
Alternative 1 1445400  4567464  5110992.216
Chinook 1445400 3.16 4567464 1.119 5110992.216
Coho 0 1.36 0 1.119 0
Alternative 2, Option 1 1584000  4964040  5554760.76
Chinook 1561000 3.16 4932760 1.119 5519758.44
Coho 23000 1.36 31280 1.119 35002.32
Alternative 2, Option 2 1578000  4948680  5537572.92
Chinook 1557000 3.16 4920120 1.119 5505614.28
Coho 21000 1.36 28560 1.119 31958.64
Alternative 3   0  0

Port/Alternative 
HARVEST 
VALUE   

LOCAL 
INCOME 
FACTOR LOCAL INCOME 

STATE 
INCOME 
COEF STATE INCOME 

Brookings      
Alternative 1 60700  212207.2  262075.892
Chinook 60700 3.496 212207.2 1.235 262075.892
Coho 0  0 1.235 0
Alternative 2, Option 1 107400  375470.4  463705.944
Chinook 107400 3.496 375470.4 1.235 463705.944
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Table D-11b.  Personal income at the local level - commercial salmon fishery (1994-97 base). 
Coho 0  0 1.235 0
Alternative 2, Option 2 44000  153824  189972.64
Chinook 44000 3.496 153824 1.235 189972.64
Coho 0  0 1.235 0
Alternative 3   0  0
Crescent City      
Alternative 1 25700  98071.2  116704.728
Chinook 25700 3.816 98071.2 1.19 116704.728
Coho 0  0 1.19 0
Alternative 2, Option 1 45400  173246.4  206163.216
Chinook 45400 3.816 173246.4 1.19 206163.216
Coho 0  0 1.19 0
Alternative 2, Option 2 18600  70977.6  84463.344
Chinook 18600 3.816 70977.6 1.19 84463.344
Coho 0  0 1.19 0
Alternative 3   0  0
Eureka      
Alternative 1 80900  311869.5  371124.705
Chinook 80900 3.855 311869.5 1.19 371124.705
Coho 0  0 1.19 0
Alternative 2, Option 1 143300  552421.5  657381.585
Chinook 143300 3.855 552421.5 1.19 657381.585
Coho 0  0 1.19 0
Alternative 2, Option 2 58700  226288.5  269283.315
Chinook 58700 3.855 226288.5 1.19 269283.315
Coho 0  0 1.19 0
Alternative 3   0  0
Fort Bragg      
Alternative 1 3118900  11000360.3  13090428.76
Chinook 3118900 3.527 11000360.3 1.19 13090428.76
Coho 0  0 1.19 0
Alternative 2, Option 1 2212800  7804545.6  9287409.264
Chinook 2212800 3.527 7804545.6 1.19 9287409.264
Coho 0  0 1.19 0
Alternative 2, Option 2 2329300  8215441.1  9776374.909
Chinook 2329300 3.527 8215441.1 1.19 9776374.909
Coho 0  0 1.19 0
Alternative 3   0  0
Monterey      
Alternative 1 3212800  10807859.2  12429038.08
Chinook 3212800 3.364 10807859.2 1.15 12429038.08
Coho 0  0 1.15 0
Alternative 2, Option 1 2279500  7668238  8818473.7
Chinook 2279500 3.364 7668238 1.15 8818473.7
Coho 0  0 1.15 0
Alternative 2, Option 2 2399500  8071918  9282705.7
Chinook 2399500 3.364 8071918 1.15 9282705.7
Coho 0  0 1.15 0
Alternative 3   0  0
San Francisco      
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Table D-11b.  Personal income at the local level - commercial salmon fishery (1994-97 base). 
Alternative 1 6670400  27428684.8  27428684.8
Chinook 6670400 4.112 27428684.8 1 27428684.8
Coho 0  0 1 0
Alternative 2, Option 1 4732600  19460451.2  19460451.2
Chinook 4732600 4.112 19460451.2 1 19460451.2
Coho 0  0 1 0
Alternative 2, Option 2 4981700  20484750.4  20484750.4
Chinook 4981700 4.112 20484750.4 1 20484750.4
Coho 0  0 1 0
Alternative 3   0   
Santa Barbara      
Alternative 1 100300  543826.6  571017.93
Chinook 100300 5.422 543826.6 1.05 571017.93
Coho 0  0 1.05 0
Alternative 2, Option 1 71200  386046.4  405348.72
Chinook 71200 5.422 386046.4 1.05 405348.72
Coho 0  0 1.05 0
Alternative 2, Option 2 74900  406107.8  426413.19
Chinook 74900 5.422 406107.8 1.05 426413.19
Coho 0  0 1.05 0
Alternative 3   0  0
      
Notes      
  All monetary values are reported in constant 1996 dollars.   
  State personal income effects are not reported in the Public Draft EIS.    

 
 

0.33 to a high of 0.47.  Based on this range, a value of 0.40 was used to estimate the 
net income generated by the commercial salmon harvest.  This net income coefficient 
was used in the calculations in Tables D-11a and D-11b. 

Total Personal Income to Commercial Fishers Trolling for Salmon 
Total (direct, indirect, and induced) personal income generated by commercial fishing 
for salmon was estimated based on personal income multipliers applied to the 
estimated ex-vessel value of the chinook and coho harvest (Table D-11a and D-11b).  
Total personal income effects include the impacts on businesses that supply goods and 
services to commercial fishermen and that buy salmon (i.e., processors), as well as the 
induced effects in the local economy from spending of the wages and salaries earned.  
The multipliers were obtained from the Council (Seger, personal communication), 
which uses them to conduct its annual review of the ocean salmon fisheries.  The 
multipliers were derived from information compiled for the Fishery Economic 
Assessment Model developed by Shannon Davis and Hans Radtke of The Research 
Group, and others.  As shown in Table D-11a and D-11b, port-specific multipliers 
were used in the analysis. 

It should be noted that state income coefficients provided by the Council were used to 
estimate total personal income at the state level.  The results of this analysis also are 
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presented in Tables D-11a and D-11b, but are not presented in the FPEIS, as noted in 
the tables. 

D.4.3 Columbia River Basin 
The alternatives analyzed for the Columbia River basin assessment are similar to the 
Pacific Coast assessment:  Alternative 3—No Incidental Take and Alternative 2—
Live Capture, Selective, and Terminal Fisheries, which has two options.  Option A, 
assumes that the number of fish encounters would increase to take advantage of the 
opportunity to harvest more hatchery fish, and Option B, which assumes the number 
of fish encounters would not change from status quo levels.  The baseline conditions 
(i.e., Alternative 1) includes two different historical periods (1988-1993 [Baseline 1] 
and 1994-1997 [Baseline 2]) as harvest and effort baselines (as modified by current 
management policies). 

The analysis of economic impacts focus on predicted changes in harvest and effort in 
counties in Washington, Oregon, and Idaho that are adjacent to the Columbia River.  
Changes in harvest in Zones 1 through 5, which extends from the Pacific Ocean to the 
Bonneville Dam, and Zone 6, which extends from Bonneville Dam to the McNary 
Dam, are evaluated.  

D.4.3.1 Salmon Sport Fishery 
NRC developed estimates of the number of angler days for salmon and steelhead by 
county of destination in Washington, Oregon, and Idaho for each alternative.  Under 
Alternative 1 for Baselines 1 and 2, the number of angler days was derived using the 
observed average annual catch divided by the observed average annual catch per unit 
of effort during each base period.  These data were obtained from the Washington 
Department of Fish and Wildlife, Oregon Department of Fish and Wildlife, and Idaho 
Fish and Game.  Under Alternative 2, Option B, angler effort is the same as under 
Alternative 1.  Under Alternative 2, Option A, the sport catch of hatchery fish 
predicted by NRC’s model was divided by the observed catch per unit of effort during 
each base period to estimate effort (angler days).  Angler days were developed for 
seven counties and one four-county region in Washington, five counties and one 
three-county region in Oregon, and three counties and one three-county region in 
Idaho.  Angler days also were identified for other, unspecified counties of destination 
in Oregon and Washington.  This information, which is presented in Tables D-12a and 
D-12b, was used to quantify the following parameters: 

• Net benefits (net willingness to pay) to salmon and steelhead anglers 

• Gross and net income to sport fishing-related businesses 

• Total (direct, indirect, and induced) personal income at the local (county) 
level 

Net Benefits to Salmon and Steelhead Anglers 
The net benefits to ocean salmon anglers, as measured by their net WTP for salmon 
fishing opportunities, were estimated based on average per angler day values for sport 
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fishing on the Snake River, as reported by the Corps (1999).  An average value of $34 
per trip (1996 dollars) was used for sport fishing for salmon and steelhead.  This value  

Table D-12a.  Net income and local personal income for the Columbia River Salmon Sport Fishery 
(1988-93 base period). 
       
Alternative 1       
       
WASHINGTON       

 
Angler 

Days
Spending per 

Day
Total 

Spending
Net Income 
Coefficient Net Income 

Local PI 
Impact

Pacific 107,000 47.88 5123160 0.116 $594,287 $3,349,100
Wahkiakum 31,700 47.88 1517796 0.116 $176,064 $992,210
Cowlitz 217,300 47.88 10404324 0.116 $1,206,902 $6,801,490
Clark 53,300 47.88 2552004 0.116 $296,032 $1,668,290
Lewis 184,500 47.88 8833860 0.116 $1,024,728 $5,774,850
Skamania 24,900 47.88 1192212 0.116 $138,297 $779,370
Klickitat 129,800 47.88 6214824 0.116 $720,920 $4,062,740
Benton/Yakama/Franklin/Chel
an 173,100 47.88 8288028 0.116 $961,411 $5,418,030
Other 21,400 47.88 1024632 0.116 $118,857 $669,820
       
  STATE TOTAL 943,000      
       
OREGON        
Clatsop 109,100 47.88 5223708 0.116 $605,950 $3,414,830
Columbia 48,600 47.88 2326968 0.116 $269,928 $1,521,180
Multnohmah 76,800 47.88 3677184 0.116 $426,553 $2,403,840
Clackamas 295,500 47.88 14148540 0.116 $1,641,231 $9,249,150
Linn 18,600 47.88 890568 0.116 $103,306 $582,180
Hood River/Wasco/Sherman 166,400 47.88 7967232 0.116 $924,199 $5,208,320
Other 128,400 47.88 6147792 0.116 $713,144 $4,018,920
       
   STATE TOTAL 843,400      
       
IDAHO       
Idaho 32,000 47.88 1532160 0.116 $177,731 $1,001,600
Nez Perce 18,500 47.88 885780 0.116 $102,750 $579,050
Valley 7,200 47.88 344736 0.116 $39,989 $225,360
Lemhi/Custer/Clearwater 14400 47.88 689472 0.116 $79,979 $450,720
       
  STATE TOTAL 72,100      
       
Alternative 2, Option 1       
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Table D-12a.  Net income and local personal income for the Columbia River Salmon Sport Fishery 
(1988-93 base period). 
WASHINGTON       
Pacific 93,700 47.88 4486356 0.116 $520,417 $2,932,810
Wahkiakum 29,300 47.88 1402884 0.116 $162,735 $917,090
Cowlitz 199,400 47.88 9547272 0.116 $1,107,484 $6,241,220
Clark 53,300 47.88 2552004 0.116 $296,032 $1,668,290
Lewis 172900 47.88 8278452 0.116 $960,300 $5,411,770
Skamania 24900 47.88 1192212 0.116 $138,297 $779,370
Klickitat 123900 47.88 5932332 0.116 $688,151 $3,878,070
Benton/Yakama/Franklin/Chel
an 168,700 47.88 8077356 0.116 $936,973 $5,280,310
Other 76,900 47.88 3681972 0.116 $427,109 $2,406,970
       
  STATE TOTAL 943,000      
       
OREGON        
Clatsop 95600 47.88 4577328 0.116 $530,970 $2,992,280
Columbia 42700 47.88 2044476 0.116 $237,159 $1,336,510
Multnohmah 68600 47.88 3284568 0.116 $381,010 $2,147,180
Clackamas 255500 47.88 12233340 0.116 $1,419,067 $7,997,150
Linn 18600 47.88 890568 0.116 $103,306 $582,180
Hood River/Wasco/Sherman 164200 47.88 7861896 0.116 $911,980 $5,139,460
Other 198200 47.88 9489816 0.116 $1,100,819 $6,203,660
       
   STATE TOTAL 843400    $0 $26,398,420
       
IDAHO       
Idaho 32000 47.88 1532160 0.116 $177,731 $1,001,600
Nez Perce 18500 47.88 885780 0.116 $102,750 $579,050
Valley 7200 47.88 344736 0.116 $39,989 $225,360
Lemhi/Custer/Clearwater 14400 47.88 689472 0.116 $79,979 $450,720
       
  STATE TOTAL 72100 47.88     
       
Alternative 2, Option 2       
       
WASHINGTON       
Pacific 153900 47.88 7368732 0.116 $854,773 $4,817,070
Wahkiakum 39800 47.88 1905624 0.116 $221,052 $1,245,740
Cowlitz 275600 47.88 13195728 0.116 $1,530,704 $8,626,280
Clark 53300 47.88 2552004 0.116 $296,032 $1,668,290
Lewis 222400 47.88 10648512 0.116 $1,235,227 $6,961,120
Skamania 24900 47.88 1192212 0.116 $138,297 $779,370
Klickitat 160600 47.88 7689528 0.116 $891,985 $5,026,780
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Table D-12a.  Net income and local personal income for the Columbia River Salmon Sport Fishery 
(1988-93 base period). 
Benton/Yakama/Franklin/Chel
an 205000 47.88 9815400 0.116 $1,138,586 $6,416,500
Other 31700 47.88 1517796 0.116 $176,064 $992,210
       
  STATE TOTAL 1167200      
       
OREGON        
Clatsop 129600 47.88 6205248 0.116 $719,809 $4,056,480
Columbia 51000 47.88 2441880 0.116 $283,258 $1,596,300
Multnohmah 80100 47.88 3835188 0.116 $444,882 $2,507,130
Clackamas 311700 47.88 14924196 0.116 $1,731,207 $9,756,210
Linn 18600 47.88 890568 0.116 $103,306 $582,180
Hood River/Wasco/Sherman 185000 47.88 8857800 0.116 $1,027,505 $5,790,500
Other 212200 47.88 10160136 0.116 $1,178,576 $6,641,860
       
   STATE TOTAL 988200      
       
IDAHO       
Idaho 36500 47.88 1747620 0.116 $202,724 $1,142,450
Nez Perce 21100 47.88 1010268 0.116 $117,191 $660,430
Valley 8200 47.88 392616 0.116 $45,543 $256,660
Lemhi/Custer/Clearwater 16400 47.88 785232 0.116 $91,087 $513,320
       
  STATE TOTAL 82200      
       
Notes       
  All monetary values are reported in constant 1996 
dollars.     
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Table D-12b.  Net income and local personal income for the Columbia River Salmon Sport Fishery (1994-97 
base period). 
       
Alternative 1       
       
WASHINGTON       

 Angler Days 
Spending per 
Day Total Spending

Net Income 
Coefficient Net Income Local PI Impact

Pacific 30,000 47.88 1436400 0.116 $166,622 $939,000
Wahkiakum 13,900 47.88 665532 0.116 $77,202 $435,070
Cowlitz 100,800 47.88 4826304 0.116 $559,851 $3,155,040
Clark 27,100 47.88 1297548 0.116 $150,516 $848,230
Lewis 87,200 47.88 4175136 0.116 $484,316 $2,729,360
Skamania 12,700 47.88 608076 0.116 $70,537 $397,510
Klickitat 61,800 47.88 2958984 0.116 $343,242 $1,934,340
Benton/Yakama/Franklin/
Chelan 83,900 47.88 4017132 0.116 $465,987 $2,626,070
Other 9,400 47.88 450072 0.116 $52,208 $294,220
       
  STATE TOTAL 426,800      
       
OREGON        
Clatsop 31,900 47.88 1527372 0.116 $177,175 $998,470
Columbia 17,000 47.88 813960 0.116 $94,419 $532,100
Multnohmah 28,500 47.88 1364580 0.116 $158,291 $892,050
Clackamas 98,300 47.88 4706604 0.116 $545,966 $3,076,790
Linn 9,500 47.88 454860 0.116 $52,764 $297,350
Hood 
River/Wasco/Sherman 79,800 47.88 3820824 0.116 $443,216 $2,497,740
Other 49,700 47.88 2379636 0.116 $276,038 $1,555,610
       
   STATE TOTAL 314,700      
       
IDAHO       
Idaho 20,700 47.88 991116 0.116 $114,969 $647,910
Nez Perce 12,000 47.88 574560 0.116 $66,649 $375,600
Valley 4,700 47.88 225036 0.116 $26,104 $147,110
Lemhi/Custer/Clearwater 9300 47.88 445284 0.116 $51,653 $291,090
       
  STATE TOTAL 46,700     $1,461,710
       
Alternative 2      
       
WASHINGTON      
Pacific 27,100 47.88 1297548 0.116 $150,516 $848,230
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Table D-12b.  Net income and local personal income for the Columbia River Salmon Sport Fishery (1994-97 
base period). 
Wahkiakum 13,500 47.88 646380 0.116 $74,980 $422,550
Cowlitz 97,900 47.88 4687452 0.116 $543,744 $3,064,270
Clark 27,100 47.88 1297548 0.116 $150,516 $848,230
Lewis 85300 47.88 4084164 0.116 $473,763 $2,669,890
Skamania 12700 47.88 608076 0.116 $70,537 $397,510
Klickitat 60900 47.88 2915892 0.116 $338,243 $1,906,170
Benton/Yakama/Franklin/
Chelan 83,200 47.88 3983616 0.116 $462,099 $2,604,160
Other 19,100 47.88 914508 0.116 $106,083 $597,830
       
  STATE TOTAL      
       
OREGON        
Clatsop 28700 47.88 1374156 0.116 $159,402 $898,310
Columbia 15600 47.88 746928 0.116 $86,644 $488,280
Multnohmah 26600 47.88 1273608 0.116 $147,739 $832,580
Clackamas 88900 47.88 4256532 0.116 $493,758 $2,782,570
Linn 9500 47.88 454860 0.116 $52,764 $297,350
Hood 
River/Wasco/Sherman 79300 47.88 3796884 0.116 $440,439 $2,482,090
Other 66100 47.88 3164868 0.116 $367,125 $2,068,930
       
   STATE TOTAL    $0  
       
IDAHO       
Idaho 20700 47.88 991116 0.116 $114,969 $647,910
Nez Perce 12000 47.88 574560 0.116 $66,649 $375,600
Valley 4700 47.88 225036 0.116 $26,104 $147,110
Lemhi/Custer/Clearwater 9300 47.88 445284 0.116 $51,653 $291,090
       
  STATE TOTAL 47.88     
       
Alternative 2, Option 2      
       
WASHINGTON       
Pacific 62800 47.88 3006864 0.116 $348,796 $1,965,640
Wahkiakum 21800 47.88 1043784 0.116 $121,079 $682,340
Cowlitz 164600 47.88 7881048 0.116 $914,202 $5,151,980
Clark 27100 47.88 1297548 0.116 $150,516 $848,230
Lewis 128300 47.88 6143004 0.116 $712,588 $4,015,790
Skamania 12700 47.88 608076 0.116 $70,537 $397,510
Klickitat 113900 47.88 5453532 0.116 $632,610 $3,565,070
Benton/Yakama/Franklin/ 145900 47.88 6985692 0.116 $810,340 $4,566,670
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Table D-12b.  Net income and local personal income for the Columbia River Salmon Sport Fishery (1994-97 
base period). 
Chelan 

Other 22200 47.88 1062936 0.116 $123,301 $694,860
       
  STATE TOTAL      
       
OREGON        
Clatsop 52900 47.88 2532852 0.116 $293,811 $1,655,770
Columbia 25400 47.88 1216152 0.116 $141,074 $795,020
Multnohmah 40100 47.88 1919988 0.116 $222,719 $1,255,130
Clackamas 155200 47.88 7430976 0.116 $861,993 $4,857,760
Linn 9500 47.88 454860 0.116 $52,764 $297,350
Hood 
River/Wasco/Sherman 128800 47.88 6166944 0.116 $715,366 $4,031,440
Other 79200 47.88 3792096 0.116 $439,883 $2,478,960
       
   STATE TOTAL      
       
IDAHO       
Idaho 34100 47.88 1632708 0.116 $189,394 $1,067,330
Nez Perce 19700 47.88 943236 0.116 $109,415 $616,610
Valley 7700 47.88 368676 0.116 $42,766 $241,010
Lemhi/Custer/Clearwater 15400 47.88 737352 0.116 $85,533 $482,020
       
  STATE TOTAL      
       
Notes       
  All monetary values are reported in constant 1996 dollars.    

 
 

was derived by deflating the 1998 value described in the report using the consumer 
price index for the Pacific Coast. 

Gross and Net Income to Sport Fishing-Related Businesses 
Gross income to sport fishing-related businesses was approximated based on angler 
expenditures on sport fishing for salmon, which were estimated based on information 
from The Research Group (1991) on sport fishing activity in Oregon.  An average 
value ($38.26) was derived from spending profiles for resident anglers ($43.40) and 
nonresident anglers ($33.12) for sport fishing for salmon in the Columbia River.  This 
1989 value was converted to 1996 dollars using the consumer price index for the 
Pacific Coast (1.2516) to obtain the $47.88 value shown in Tables D-12a and D-12b.   

The spending profiles per angler day were used with the number of predicted angler 
days provided by NRC to estimate total spending associated with sport fishing for 
salmon (Tables D-12a and D-12b).  The net income to affected sport fishing-related 
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businesses was estimated based on a net income coefficient derived from data on 
proprietary income in the 1992 IMPLAN data base for Clatsop County, Oregon.  A 
weighted average was estimated from five sport fishing-related sectors:  food stores, 
eating and drinking establishments, service stations and fuel, hotels and motels, and 
miscellaneous retail trade.  The relative amount of angler spending in these sectors, 
based on information reported by the U.S. Fish and Wildlife Service (1999) was used 
to weight the percentages for each sector.  The resulting coefficient (11.6 percent) was 
applied to sport fishing-related revenues to estimate net income to affected businesses.  
These calculations are shown in Tables D-12a (1988-93 base) and C-12b (1994-97 
base). 

Total Personal Income at the County Level from Salmon and Steelhead Sport 
Fishing 
Total (direct, indirect, and induced) personal income generated by angler spending 
was estimated based on a personal income multiplier applied to the predicted number 
of angler days for salmon and steelhead.  A multiplier of $31.30 per anger day was 
derived from information by The Research Group (1991) on angler activity and 
related economics in Oregon.  The results of using this multiplier are shown in 
Table D-12a and D-12b. 

It should be noted that the analytical procedures used to estimate total personal 
income effects do not differentiate between spending by resident and nonresident 
anglers.  From a local or regional economic impact perspective, this distinction is 
important because spending by anglers who live outside the region of interest 
represents “new” income to the region, whereas spending by residents of the region is 
primarily income that is re-directed from other activities within the region.  This 
distinction could not be accurately accounted for in the analysis because of limited 
data on the relative proportion of resident and nonresident anglers and on spending 
patterns of resident anglers.  The impact on the analysis of not accounting for this 
effect is that the estimates of changes in direct personal income are overstated, 
probably by 20 percent to 30 percent. 

D.4.3.2 Commercial Salmon Fishery 
NRC developed estimates of the number of fish harvested in the chinook, coho, and 
chum/sockeye fishery along the Columbia River based on observed data for 
Baselines 1and 2.  These data were used to characterize harvest under Alternative 1.  
For Alternative 2, Option A, status quo harvest levels were adjusted to fully utilize 
hatchery stocks (i.e., harvest as much of the hatchery stocks while still meeting 
hatchery escapement goals).  For Alternative 2, Option B, harvest levels under 
Alternative 1 were adjusted to reflect the proportion of wild fish that would have to be 
released to meet the Incidental Take requirements (Alternative 1).  Based on anecdotal 
information from the Oregon Department of Fish & Wildlife, the estimates of harvest 
were then allocated to different ports.  Modeling results were used to quantify the 
following parameters: 

• Ex-vessel value by county  
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• Net income  (profits) to commercial salmon fishers, by county  

• Total (direct, indirect, and induced) personal income at the local (county) 
level 

Ex-Vessel Value 
The harvest of chinook, coho, and chum/sockeye salmon provided by NRC during the 
two base periods (1988-1993 and 1994-1997) by port was combined at the county 
level (Table D-13).  The ex-vessel value of the harvest was then calculated based on 
average prices per pound, which were derived from 1997 Council data (Table IV-9) 
for the non-American Indian/Alaska Native gillnet for the Oregon side of the 
Columbia River.  The average price per pound for chinook ($0.98) is a weighted 
average of the price for spring chinook ($2.62 per pound) and fall chinook ($0.80 per 
pound).  The proportions used for weighting were 12.1 percent for spring chinook and 
87.9 percent for fall chinook, which reflect the relative proportion of the chinook 
salmon harvest projected by NRC for Alternative 1.  The average price per pound for 
coho ($0.74) reported by Council (1998) was used to value both the coho and 
chum/sockeye harvest.  The total ex-vessel value of salmon harvested is shown by 
county in Table D-13. 

Net Income to Commercial Salmon Fishers 
The net income (profits) to commercial salmon fishers was estimated based on a net 
income coefficient derived from the 1992 IMPLAN database.  Information on 
proprietary income in the commercial fishing sector (all species) was reviewed for 
different west coast regions extending from Monterey, California, to the 
Oregon/Washington boundary.  Proprietary income, as a percentage of direct income, 
ranged from a low of 0.33 to a high of 0.47.  Based on this range, a value of 0.40 was 
used to estimate the net income generated to commercial salmon fishers.   

Total Personal Income to Commercial Fishers Trolling for Salmon 
Total (direct, indirect, and induced) personal income generated by commercial fishing 
for salmon at the local (county) level was estimated based on personal income 
multipliers.  These multipliers were obtained from the Council (Seger, personal 
communication), which uses them to conduct its annual review of the ocean salmon 
fisheries.  The multipliers were derived from information compiled for the Fishery 
Economic Assessment Model developed by Shannon Davis and Hans Radtke of The 
Research Group.  Separate multipliers for chinook (1.15) and coho (1.319) were 
applied to the estimated ex-vessel value of the chinook and coho harvest to estimate 
local personal income effects (Table D-13). 
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Table D-13.  Worksheet for allocating the Columbia River commercial salmon harvest by county.        
                  
1988-93 Period                 
ZONE1-5:  Alternative 1                
   Allocation by Species Pounds Ex-Vessel Value  Local Personal Income 

Counties % Allocation Commercial Harvest (fish) Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye TOTAL  Chinook Coho Chum/Sockeye TOTAL 
WA             WA     
  Pacific 0.375 120038 36450 83175 450 371790 399240 2160 $364,354 $295,438 $1,598 $661,390   Pacific $419,007 $389,682 $1,838 $810,528
  Wahkiakum 0.05 16005 4860 11090 60 49572 53232 288 $48,581 $39,392 $213 $88,185   Wahkiakum $55,868 $51,958 $245 $108,070
  Clark 0.025 8002.5 2430 5545 30 24786 26616 144 $24,290 $19,696 $107 $44,093   Clark $27,934 $25,979 $123 $54,035
  Cowlitz 0.05 16005 4860 11090 60 49572 53232 288 $48,581 $39,392 $213 $88,185   Cowlitz $55,868 $51,958 $245 $108,070
OR            $0 OR     
  Clatsop 0.375 120038 36450 83175 450 371790 399240 2160 $364,354 $295,438 $1,598 $661,390   Clatsop $419,007 $389,682 $1,838 $810,528
  Columbia 0.1 32010 9720 22180 120 99144 106464 576 $97,161 $78,783 $426 $176,371   Columbia $111,735 $103,915 $490 $216,141
  Multnomah 0.025 8002.5 2430 5545 30 24786 26616 144 $24,290 $19,696 $107 $44,093   Multnomah $27,934 $25,979 $123 $54,035
TOTAL 1 320100 97200 221800 1200 991440 1064640 5760 $971,611 $787,834 $4,262 $1,763,707 TOTAL $1,117,353 $1,039,153 $4,902 $2,161,407
  320100 97200 221800 1200             
                  
                  
1994-97 Base Period                
ZONE1-5:  Alternative 1                
   Allocation by Species Pounds Ex-Vessel Value  Local Personal Income 

Counties % Allocation Commercial Harvest (fish) Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye TOTAL  Chinook Coho Chum/Sockeye TOTAL 
WA             WA     
  Pacific 0.375 15975 3412.5 12562.5 0 34808 60300 0 $34,111 $44,622 $0 $78,733   Pacific $39,228 $58,856 $0 $98,084
  Wahkiakum 0.05 2130 455 1675 0 4641 8040 0 $4,548 $5,950 $0 $10,498   Wahkiakum $5,230 $7,848 $0 $13,078
  Clark 0.025 1065 227.5 837.5 0 2320.5 4020 0 $2,274 $2,975 $0 $5,249   Clark $2,615 $3,924 $0 $6,539
  Cowlitz 0.05 2130 455 1675 0 4641 8040 0 $4,548 $5,950 $0 $10,498   Cowlitz $5,230 $7,848 $0 $13,078
OR            $0 OR     
  Clatsop 0.375 15975 3412.5 12562.5 0 34808 60300 0 $34,111 $44,622 $0 $78,733   Clatsop $39,228 $58,856 $0 $98,084
  Columbia 0.1 4260 910 3350 0 9282 16080 0 $9,096 $11,899 $0 $20,996   Columbia $10,461 $15,695 $0 $26,156
  Multnomah 0.025 1065 227.5 837.5 0 2320.5 4020 0 $2,274 $2,975 $0 $5,249   Multnomah $2,615 $3,924 $0 $6,539
TOTAL 1 42600 9100 33500 0 92820 160800 0 $90,964 $118,992 $0 $209,956 TOTAL $104,608 $156,950 $0 $261,559
  42600 9100 33500 0             
                  
88-93 Period                 
ZONE1-5:  Alternative 1                 
   Allocation by Species Pounds Ex-Vessel Value  Local Personal Income 
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Table D-13.  Worksheet for allocating the Columbia River commercial salmon harvest by county.        

Counties % Allocation Commercial Harvest (fish) Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye TOTAL  Chinook Coho Chum/Sockeye TOTAL 
WA             WA Chinook Coho Chum/Sockeye TOTAL 
  Pacific 0.375 98700 23850 74850 0 243270 359280 0 $238,405 $265,867 $0 $504,272   Pacific $274,165 $350,679 $0 $624,844
  Wahkiakum 0.05 13160 3180 9980 0 32436 47904 0 $31,787 $35,449 $0 $67,236   Wahkiakum $36,555 $46,757 $0 $83,313
  Clark 0.025 6580 1590 4990 0 16218 23952 0 $15,894 $17,724 $0 $33,618   Clark $18,278 $23,379 $0 $41,656
  Cowlitz 0.05 13160 3180 9980 0 32436 47904 0 $31,787 $35,449 $0 $67,236   Cowlitz $36,555 $46,757 $0 $83,313
OR            $0 OR     
  Clatsop 0.375 98700 23850 74850 0 243270 359280 0 $238,405 $265,867 $0 $504,272   Clatsop $274,165 $350,679 $0 $624,844
  Columbia 0.1 26320 6360 19960 0 64872 95808 0 $63,575 $70,898 $0 $134,472   Columbia $73,111 $93,514 $0 $166,625
  Multnomah 0.025 6580 1590 4990 0 16218 23952 0 $15,894 $17,724 $0 $33,618   Multnomah $18,278 $23,379 $0 $41,656
TOTAL 1 263200 63600 199600 0 648720 958080 0 $635,746 $708,979 $0 $1,344,725 TOTAL $731,107 $935,144 $0 $1,666,251
  263200 63600 199600 0             
                  
1994-97 Base Period                
ZONE1-5:  Alternative 1                 
   Allocation by Species Pounds Ex-Vessel Value  Local Personal Income 

Counties % Allocation Commercial Harvest (fish) Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye TOTAL  Chinook Coho Chum/Sockeye TOTAL 
WA             WA     
  Pacific 0.375 13650 2325 11325 0 23715 54360 0 $23,241 $40,226 $0 $63,467   Pacific $26,727 $53,059 $0 $79,785
  Wahkiakum 0.05 1820 310 1510 0 3162 7248 0 $3,099 $5,364 $0 $8,462   Wahkiakum $3,564 $7,074 $0 $10,638
  Clark 0.025 910 155 755 0 1581 3624 0 $1,549 $2,682 $0 $4,231   Clark $1,782 $3,537 $0 $5,319
  Cowlitz 0.05 1820 310 1510 0 3162 7248 0 $3,099 $5,364 $0 $8,462   Cowlitz $3,564 $7,074 $0 $10,638
OR   0         $0 OR     
  Clatsop 0.375 13650 2325 11325 0 23715 54360 0 $23,241 $40,226 $0 $63,467   Clatsop $26,727 $53,059 $0 $79,785
  Columbia 0.1 3640 620 3020 0 6324 14496 0 $6,198 $10,727 $0 $16,925   Columbia $7,127 $14,149 $0 $21,276
  Multnomah 0.025 910 155 755 0 1581 3624 0 $1,549 $2,682 $0 $4,231   Multnomah $1,782 $3,537 $0 $5,319
TOTAL 1 36400 6200 30200 0 63240 144960 0 $61,975 $107,270 $0 $169,246 TOTAL $71,271 $141,490 $0 $212,761
  36400 6200 30200 0             
                  
88-93 Base Period                
ZONE1-5:  Alternative 2                 
   Allocation by Species Pounds Ex-Vessel Value  Local Personal Income 

Counties % Allocation Commercial Harvest (fish) Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye TOTAL  Chinook Coho Chum/Sockeye TOTAL 
WA             WA     
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Table D-13.  Worksheet for allocating the Columbia River commercial salmon harvest by county.        
  Pacific 0.375 127238 24750 102488 0 252450 491940 0 $247,401 $364,036 $0 $611,437   Pacific $284,511 $480,163 $0 $764,674
  Wahkiakum 0.05 16965 3300 13665 0 33660 65592 0 $32,987 $48,538 $0 $81,525   Wahkiakum $37,935 $64,022 $0 $101,957
  Clark 0.025 8482.5 1650 6832.5 0 16830 32796 0 $16,493 $24,269 $0 $40,762   Clark $18,967 $32,011 $0 $50,978
  Cowlitz 0.05 16965 3300 13665 0 33660 65592 0 $32,987 $48,538 $0 $81,525   Cowlitz $37,935 $64,022 $0 $101,957
OR            $0 OR    $0
  Clatsop 0.375 127238 24750 102488 0 252450 491940 0 $247,401 $364,036 $0 $611,437   Clatsop $284,511 $480,163 $0 $764,674
  Columbia 0.1 33930 6600 27330 0 67320 131184 0 $65,974 $97,076 $0 $163,050   Columbia $75,870 $128,043 $0 $203,913
  Multnomah 0.025 8482.5 1650 6832.5 0 16830 32796 0 $16,493 $24,269 $0 $40,762   Multnomah $18,967 $32,011 $0 $50,978
TOTAL 1 339300 66000 273300 0 673200 1311840 0 $659,736 $970,762 $0 $1,630,498 TOTAL $758,696 $1,280,435 $0 $2,039,131
  339300 66000 273300 0             
                  
                  
1994-97 Base Period                
ZONE1-5:  Alternative 2                 
   Allocation by Species Pounds Ex-Vessel Value  Local Personal Income 

Counties % Allocation Commercial Harvest (fish) Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye Chinook Coho Chum/Sockeye TOTAL  Chinook Coho Chum/Sockeye TOTAL 
WA             WA     
  Pacific 0.375 22050 2437.5 19612.5 0 24863 94140 0 $24,365 $69,664 $0 $94,029   Pacific $28,020 $91,886 $0 $119,906
  Wahkiakum 0.05 2940 325 2615 0 3315 12552 0 $3,249 $9,288 $0 $12,537   Wahkiakum $3,736 $12,252 $0 $15,988
  Clark 0.025 1470 162.5 1307.5 0 1657.5 6276 0 $1,624 $4,644 $0 $6,269   Clark $1,868 $6,126 $0 $7,994
  Cowlitz 0.05 2940 325 2615 0 3315 12552 0 $3,249 $9,288 $0 $12,537   Cowlitz $3,736 $12,252 $0 $15,988
OR            $0 OR     
  Clatsop 0.375 22050 2437.5 19612.5 0 24863 94140 0 $24,365 $69,664 $0 $94,029   Clatsop $28,020 $91,886 $0 $119,906
  Columbia 0.1 5880 650 5230 0 6630 25104 0 $6,497 $18,577 $0 $25,074   Columbia $7,472 $24,503 $0 $31,975
  Multnomah 0.025 1470 162.5 1307.5 0 1657.5 6276 0 $1,624 $4,644 $0 $6,269   Multnomah $1,868 $6,126 $0 $7,994
TOTAL 1 58800 6500 52300 0 66300 251040 0 $64,974 $185,770 $0 $250,744 TOTAL $74,720 $245,030 $0 $319,750
  58800 6500 52300 0             
                  
Pounds based on average pounds per fish over 5-year period for chinook (1993-97) and for coho 89-93 as reported by PFMC       
Pounds for Chum based on average pounds per fish for Coho           
Ex-vessel value based on average price per pound, as reported by PFMC for 1997 and deflated to 1996 $$$; average price per pound for Chinook is a weighted average for Spring and Fall Chinook  
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To estimate changes in harvest, angler effort, and effects on listed and unlisted salmon 
stocks in the Pacific Coast area fisheries, a model was constructed to simulate hypothetical 
fisheries in each of four management areas—Canada-Cape Falcon, Cape Falcon-KMZ, 
Klamath Management Zone (KMZ), and South of KMZ—using the suite of status quo 
management measures and using mark-selective fisheries in combination with these other 
management measures under varying abundance conditions.  

Two baseline period indices (Baseline 1 and Baseline 2) of abundance for key stocks were 
formulated.  The base periods are not estimates of actual abundance but a representation of 
relative stock composition for purposes of calculating fishery impacts to different stock 
groups.  Baseline 1 (based on 1988-1993 data) represents a fairly broad range of ocean 
survival conditions, with relatively high abundances of coho in some years and relatively 
low abundance in others.  Baseline 2 (1994-1997 data) represents more recent conditions, 
with low abundance of many coho stocks, high abundance of chinook stocks from central 
California, and abundance of other chinook stocks similar to or lower than those of 
Baseline 1.  Other demarcations could have been used for the base periods or a single base 
period could have been used.  Choice of these timeframes was also logical from the 
standpoint that prior to 1992 there were no listed salmonid ESUs. 

In general, Baselines 1 and 2 were formulated by using the average annual ocean 
escapement for key stocks of adult chinook and coho salmon added to the estimated catch 
of these stocks.  Ocean escapement estimates were generally from Council Pre-Season I.  
Stock-specific catch estimates were based on Council catch data scaled by the best 
available stock contribution estimates.  Table E-1 shows the specific method, data sources, 
and assumptions for the stocks used in the model.  Table E-2 shows the chinook abundance 
indices used for fishery modeling for Baselines 1 and 2. 

Relative abundance of adult salmon stocks for each of the four fishery management areas 
(FMAs) was calculated by partitioning the aggregate estimates.  Several sources of 
information were used in this step.  For the North of Falcon area, stock composition 
estimates from the FRAM “validation files” were used.  For Central Oregon, both FRAM 
data and (unpublished) data from the Oregon Genetic Stock Identification study were used.  
In the KMZ and South of KMZ areas, stocks covered by the FRAM model are rarely taken.  
Existing models used to manage ocean salmon fisheries in these areas are the Klamath 
Ocean Harvest Model, the Central Valley Index, and the Sacramento Winter Run Chinook 
Index.  Estimates for these two FMAs were made by NRC based on consultation with 
fishery managers from NMFS, ODFW, and CDFG.  The two existing stock 
composition/abundance models most relevant to coho fisheries modeled are the Oregon 
Production Index (OPI) and the coho FRAM.  There is some overlap of stocks covered in 
these models.  Coho stocks were partitioned into OPI stocks, non-OPI stocks contained in 
the FRAM model, and non-FRAM stocks.  An estimate of abundance for the north of 
Leadbetter area and south of Leadbetter area was made and further partitioned into the 
FMAs. 
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Table E-1. Calculation method, data sources, key modeling assumptions, and percent of stocks of 
naturally spawned origin used for abundance indices in fishery model. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources for natural stock composition:  
1. Meyers et al.  2. NRC  3. ODFW  4. Council Pre-Season I  5. Oregon Production Index 

 

Stock Method / Dat a Source Sources Modeling Assumptions % Natura l
B-1--B-2
(Source)

Chinook
Sacramento Wi  Abundance =spawning

escapement ÷ exploitation
rate

Meyer et al. 1998 485 spawning escapement
est. .54 exploitation  rate
est.

100%
(1)

Central Valley Sp Unknown Not included in model
Central Valley Fa Central Valley Index PFMC Pre-Seas on I  Central

Val ley Index
 Key assumptions are 96%
contribution rate of this
stock S. of KMZ, 75% in
KMZ and 76% in Falc.-
KMZ.

25%
(2)

SONCC Unknown Not included in model
U. Klamath & Trinity
R.

Abundance  = avg. inri ver
escapement + ocean
catches.

 Ocean abundance from
PFMC I.1   Catch  per Ocean
Catch.ESU.

 Key assumptions per
Klamath  Ocean Hvst .
Model and Kaiser et al GSI
work.

50%
(1, 2)

OR Coast Ocean escapement =
175,000 (avg spawning
escapement) ÷ (1-.2 2) (avg
inside expl . rate )

spawning escapement and
exploi tation: Meyers et al.  p
214 for
Catch from Kaiser et al.
(unpubli shed)

10%
(1,2,3)

WA Coa st Not included in model.
Puget  Sound Ocean escapement + catch. from PFMC Table I.1 based

on avg of post-s eason
estimates for years available.
Catches based on chinook
FRAM contri bution est imates.

Key assumption, FRAM
stocks have 98%
contribution rate in Can .-
Falc . catch,  7% in Falc.-
KMZ, <2% in other areas.

28%-29%
(1,4)

L. Col. R. Ocean escapement + catch. from PFMC Table I.1 based
on avg of post-s eason
estimates for years available.
Catches based on chinook
FRAM contri bution est imates.

Key assumption, FRAM
stocks have 98%
contribution rate in Can .-
Falc . catch,  7% in Falc.-
KMZ, <2% in other areas.

20%-19%
(4)

U. Willamette R. Sp Ocean escapement + catch. from PFMC Table I.1 based
on avg of post-s eason
estimates for years available.
Catches based on chinook
FRAM contri bution est imates.

Key assumption, FRAM
stocks have 98%
contribution rate in Can .-
Falc . catch,  7% in Falc.-
KMZ, <2% in other areas.

10%
(4)

U. Col. R. Su/Fa Ocean escapement + catch. from PFMC Table I.1 based
on avg of post-s eason
estimates for years available.
Catches based on chinook
FRAM contri bution est imates.

Key assumption, FRAM
stocks have 98%
contribution rate in Can .-
Falc . catch,  7% in Falc.-
KMZ, <2% in other areas.

80%-69%
(4,2)

U. Col. R. Sp Ocean escapement + catch. from PFMC Table I.1 based
on avg of post-s eason
estimates for years available.
Catches based on chinook
FRAM contri bution est imates.

Key assumption, FRAM
stocks have 98%
contribution rate in Can .-
Falc . catch,  7% in Falc.-
KMZ, <2% in other areas.

35%
(4,2)

Snake R. Fa Sands  and Koenings 100%
assumed

Coho
Oregon Coastal OPI index Ocean catch and escapement

for OPI area from OPI i ndex.
Ocean catch for N. of Pt.
Leadbetter based on FRAM
contribution esti mates.

11%-19%
(5)

S. OR / N. CA Not Estimated
Columbia River OPI index Ocean catch and escapement

for OPI area from OPI i ndex.
Ocean catch for N. of Pt.

0%
(2)
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Table E-2. Chinook abundance indices used for fishery modeling for Baselines 1 and 2. 
Baseline 1 

Ocean Escapements Ocean Catch Ocean Abundance
(000s) (000s) (000s)

ESU Name Natural Hatchery Total Natural Hatchery Total Natural Hatchery Total
Sacramento Wi 0.4 0.0 0.4 0.5 0.0 0.5 0.9 0.0 0.9
Central Valley Sp 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Central Valley Fa 38.2 114.7 153.0 194.3 582.9 777.2 232.5 697.6 930.2
SONCC 0.0 0.0 0.0 0.0 27.6 27.6 0.0 27.6 27.6
U. Klamath & Trinity R. 108.1 108.1 216.3 11.9 11.9 23.8 120.0 120.0 240.0
OR Coast 201.9 22.4 224.4 4.0 0.4 4.5 205.9 22.9 228.8
WA Coast 0.0 0.0 0.0 0.0 0.0
Puget Sound 36.0 92.6 128.6 8.1 20.8 28.9 44.3 113.2 157.5
L. Col. R. 32.4 129.8 162.2 13.1 53.3 66.4 45.0 183.6 228.6
U. Willamette R. Sp 10.0 90.3 100.3 0.5 4.1 4.5 10.5 94.3 104.8
U. Col. R. Su/Fa 142.8 68.8 211.6 7.0 1.8 8.8 175.8 44.6 220.4
U. Col. R. Sp 29.8 55.3 85.1 0.0 0.0 0.0 29.8 55.3 85.1
Snake R. Fa 1.1 1.1 0.2 0.0 0.2 1.8 0.0 1.8

Total 601.0 682.0 1,283.0 239.5 702.7 942.2 866.5 1,359.2 2,225.6  
 
 

Baseline 2 
Ocean Escapements Ocean Catch Ocean Abundance

(000s) (000s) (000s)
ESU Name Natural Hatchery Total Natural Hatchery Total Natural Hatchery Total

Sacramento Wi 0.4 0.0 0.4 0.5 0.0 0.5 0.9 0.0 0.9
Central Valley Sp 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Central Valley Fa 66.9 200.8 267.8 194.3 582.9 777.2 261.2 783.7 1045.0
SONCC 0.0 0.0 0.0 0.0 27.6 27.6 0.0 27.6 27.6
U. Klamath & Trinity R. 112.8 112.8 225.6 11.9 11.9 23.8 124.7 124.7 249.4
OR Coast 201.9 22.4 224.4 4.0 0.4 4.5 205.9 22.9 228.8
WA Coast 0.0 0.0 0.0 0.0 0.0
Puget Sound 65.8 86.7 152.5 8.4 20.5 28.9 52.5 129.0 181.4
L. Col. R. 46.2 60.8 107.0 12.8 53.6 66.4 33.3 140.0 173.4
U. Willamette R. Sp 16.7 22.0 38.7 0.5 4.1 4.5 4.3 38.9 43.2
U. Col. R. Su/Fa 87.1 114.8 201.9 6.1 2.7 8.8 146.3 64.3 210.7
U. Col. R. Sp 21.2 28.0 49.2 0.0 0.0 0.0 17.2 32.0 49.2
Snake R. Fa 1.1 1.1 0.1 0.0 0.1 1.4 0.0 1.4

Total 620.3 648.3 1,268.6 238.5 703.7 942.1 847.9 1,363.0 2,210.9  
 
 
Notes: 
Values are given in thousands. 
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The proportion of hatchery versus natural fish in each stock or ESU group was estimated 
from the Council Pre-Season Report I tables when those tables gave separate estimates of 
hatchery and natural runs or from estimates provided by fishery managers.  Although a high 
percentage of the Snake River fall ESU is from hatchery origin, it was assumed that these 
fish would not be marked and they were treated as wild fish in the model.  In aggregate, 
approximately 38 to 39 percent of chinook and 23 to 26 percent of coho present in Council-
managed fisheries were estimated to be of naturally spawning origin. 

Conservation objectives (expressed as ocean harvest rates or impact ceilings) in the current 
framework management plan for listed and unlisted stocks that are encountered in the 
fisheries were used as the overall limitations on fisheries.  See Table E-3 for the most 
restrictive conservation objective for fisheries under Alternatives 1 and 2 for Baselines 1 
and 2. 

A sensitivity analysis in the model determined the most constraining conservation objective 
for each FMA which then became the limiting criterion for the modeled fishery.  For instance, 
central Oregon fisheries were limited by harvest rate for OCN coho in some scenarios and 
Snake River fall chinook in others.  See Table E-4 for key variables used in the Council 
fishery modeling. 

Table E-3. Most restrictive conservation objective for fisheries under the Alternatives 1 
and 2 for Baselines 1 and 2. 

 
 
 
 
 
 
 
 
 
 
 
 
 

a/ Equivalent to approximately 20% exploitation rate for Baseline 1 and 13% for Baseline 2 
b/ Equivalent to approximately 11% ocean exploitation rate. 

 
Hypothetical fishing seasons were modeled for Alternatives 1 and 2.  Alternative 1 used the 
suite of management measures specified in Tables 2.2-2, 4.3-1, and 4.3-2 in the FPEIS.  
The fishery constraints were harvest rates on species retained or incidental mortality on 
species released.  Alternative 2 assumed fisheries were mark-selective, targeting the 
hatchery component of the runs and employing management measures used in 
Alternative 1 where they would further reduce impacts to weak or listed stocks.  Fisheries 
were constrained by the incidental mortality of unmarked (natural) fish released in the 
fishery. 

To calculate the harvest and the number of angler trips under each scenario, the model 
assumed commercial and sport catch rates would be the same as the base period.  The 
model allowed commercial or sport fisheries to be open or closed at any given day between 
April 1 and October 30.  Combinations of openings and closures were tested to produce the 

SQ SA 1 SA 2 SQ SA 1 SA 2 SQ SA 1 SA 2 SQ SA 1 SA 2
Reduce Snake River fall chinook impacts by 30% from 
base period.  X
Continue 3%   exploitation rate (approx.) on Puget Sound 
chinook  ESU. X X X
Meet amendment 13 requirements for  exploitation rate 
on OCN coho. * X X X X X
Continue 5%  (approx.) exploitation rate on Coastal and  
Puget Sound wild coho stocks. X X X

SQ SA 1 SA 2 SQ SA 1 SA 2 SQ SA 1 SA 2 SQ SA 1 SA 2
Meet inriver escapement goals for Klamath chinook.** X X X X X X
Meet goal for 30% increase in cohort replacement X X X X X X

KMZ S. of KMZ
Baseline 1 Baseline 2 Baseline 1 Baseline 2

Canada-Cape Falcon
Baseline 1 Baseline 2

Cape Falcon-KMZ
Baseline 1 Baseline 2
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maximum fishing opportunity in terms of angler trips and maximum harvest value for 
commercial fishers. 

Table E-4. Examples of key variables used in Council fishery modeling. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure E-1 shows a graphic representation of a fishery modeled using Alternative 1 for the 
Falcon-KMZ area for Baseline 1, Figure E-2 shows a fishery modeled using Alternative 2, 
Option A, for Falcon KMZ area for Baseline 1, and Figure E-3 shows a fishery modeled 
using Alternative 2, Option B, for the Falcon-KMZ area for Baseline 1, including open 
periods, coho and chinook harvest, escapement goal, and escapement.  Flat areas in harvest 
trend lines indicated closed fishing periods.  The fishery is limited by impacts on Snake 
River fall chinook, but the overall wild chinook escapement goal is used here because of 
chart scale. 

May Jun Jul Aug Sep Oct
Sport Coho CPUE 0.0 1.1 1.5 1.4 1.0 0.0
Sport Chinook CPUE 0.1 0.2 0.1 0.1 0.1 0.0
Troll Coho CPUE 0.0 0.0 24.5 31.3 31.6 1.0
Troll Chinook CPUE 11.5 13.1 7.8 2.9 3.2 1.7
Sport Effort 102.8 172.2 2369.4 1601.7 583.9 3.9
Troll Effort 89.1 54.4 38.0 76.3 27.2 0.9
Sport Season Open (SQ Alt.) no no yes yes yes yes
Troll Season Open (SQ Alt.) no no yes yes yes yes
Sport Season Open (INT Alt.) yes yes yes yes yes yes
Troll Season Open (INT Alt.) yes yes yes yes yes yes

Status Quo Intermediate
Selective Chinook Fishery no yes
Selective Coho Fishery no yes
Chinook Mark Rate 0 69%
Coho Mark Rate 0 69%
Troll Target Species chinook chinook
Troll Coho Retention no yes
Sport Target Species coho coho
Sport Encounter Rate Adjustment no no
Troll Encounter Rate Adjustment yes yes
Sport Coho Retention yes yes

Limiting Fishery Chinook Same
Chinook Driver Stock Limit 147 Same
Coho Driver Stock Limit Same
Chinook Abundance Index 669,000    Same
Wild Chinook Harvest Rate 5% Same
% Wild Chinook 27% Same
Coho Abundance Index 1,719,000 Same
% Wild Coho 27% Same
Wild Coho Harvest Rate 5% Same
Wild Coho Escapement Goal 442,000    Same
Wild Chinook Escapement Goal 171,000    Same

Examples of key variables used in PFMC fishery modeling for the Canada-Cape Falcon FMA
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Figure E-1. Example of a fishery modeled using Alternative 1 for the Cape Falcon-KMZ area for 
Baseline 1. 

Notes: 
Flat areas in harvest trend lines indicate closed periods. 
Graph depicts coho and chinook harvest, and the escapement goal and escapement of wild 
chinook. 
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Figure E-2. Example of a fishery modeled using Alternative 2, Option A, for the Cape Falcon-KMZ area 
for Baseline 1. 

 

Notes: 
Flat areas in harvest trend lines indicate closed periods. 
Graph depicts coho and chinook harvest, and the escapement goal and escapement of wild coho. 
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Figure E-3. Example of a fishery modeled using Alternative 2, Option B, for the Cape Falcon-KMZ area 
for Baseline 1. 

Notes: 
Flat areas in harvest trend lines indicate closed periods. 
Graph depicts coho and chinook harvest, and the escapement goal and escapement of wild chinook. 

 

E.1 Encounter and Incidental Mortality Rates 
The viability of mark-selective fisheries as conservation tools depends on the proportion of the 
wild (unmarked) stock that dies as a result of being encountered, captured and released in a given 
fishery.  This “incidental” mortality is the product of the encounter rate and the catch-and-release 
mortality rate.   

The encounter rate for wild fish of the same species as the targeted hatchery fish will be equal to 
the proportion of the total stock which they comprise.  For example, wild chinook are estimated 
to comprise about 24% of the chinook salmon in Pacific Coast fisheries.  The encounter rate of a 
non-targeted species in a directed–species fishery depends on the relative abundance of the non-
targeted species but may also be affected by the type of gear used and how it is deployed.  For 
ocean fisheries targeting either chinook or coho, managers have devised regulations which take 
advantage the normal depth stratification of these two species, limiting gear deployment to 
shallower depths for coho and deeper depths for chinook.   
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Mortality occurring from catch-and-release has been studied for hook-and-line salmon fisheries 
for a number of years; however, there is considerable variability in the findings of different 
studies and uncertainty exists with regard to hooking mortality rates.  The rates used in the 
analysis of impacts for the FPEIS were those stipulated by the Council for 1999 Pacific Coast 
fisheries  (31% for commercial troll fisheries and 13% for sport fisheries, except in California 
waters, where sport hooking mortality is assumed to be 30%, owing to different gear and methods 
employed) and by the ADF&G for Southeast Alaska troll fisheries (21%).   

Mortality rates associated with gillnets, purse seines, tangle nets, and fish traps have also been 
studied, but to a lesser extent.  In a recent review of the literature, the Pacific Salmon 
Commission Chinook Technical Team recommended agencies use a 72% nonretention mortality 
rate for purse-seine landed chinook and a 90% mortality rate for gillnet-caught chinook.  Some 
studies have shown much lower mortality rates with purse seine gear.  In the analysis of mark-
selective fisheries in the Columbia River, incidental mortality was assumed to be 10%, provided 
current gear restrictions for hook-and-line (recreational) fisheries were continued and gillnets 
were replaced by tangle nets, traps, weirs, dipnets, or other more benign gear.   

Tangle nets are relatively small mesh (approximately 3.5 inch), nets which entangle fish by their 
teeth or mandible as opposed to traditional gillnets which entangle fish primarily by their 
operculae or gill structures.  Tangle nets are a relatively new gear but initial tests show mortality 
of released fish to be much lower than gillnets.  One study conducted in British Columbia showed 
immediate mortality of spring chinook to be less than 2%.  Beach seines are long, relatively fine 
mesh nets which are deployed to encircle and confine salmon migrating near shorelines.  Beach 
seines were commonly used in the Columbia River mainstem before the early 1900s and are 
frequently used by researchers because they tend to inflict little mortality if used correctly.  Traps 
were commonly used to capture salmon in the Columbia River, Puget Sound, and Alaska until 
outlawed in the early 1900s. 

While the researchers do not have information on nonretention mortality for traps, weirs, or 
dipnets, mortality rates for these gears are assumed to be less than or equal to 10%.  This 
assumption is based on the observation that most nonretention mortality for salmonids results 
from wounds from hooks, net mesh entangling the gills, or from crushing (as in the case of purse 
seining).  Provided handling is minimized, traps, weirs, dipnets, and similar methods have the 
potential to capture salmon with minimal physical trauma.  

E.2 Incidental Mortality of Immature (Sublegal) Salmon 
In many commercial and recreational fisheries, minimum size limits are employed to limit the 
harvest of smaller (immature) salmon.  Because these smaller (sublegal) fish are not retained, the 
frequency of their encounter in fisheries must be estimated directly through field studies or 
indirectly through other means.  Because impacts on sublegal salmon are not used consistently to 
define conservation objectives in the fisheries analyzed, sublegal impacts were not used in the 
fishery modeling and the model understates the total mortality of both hatchery and wild chinook.  
Encounter of juvenile coho salmon in Council-managed salmon fisheries is relatively infrequent, 
owing to the fact that the coho’s marine residency is limited to approximately 18 months and that 
the fishery occurs at times, and in areas, where mature coho are feeding and/or migrating toward 
their spawning grounds.  With chinook salmon, which spend several years in salt water, 
substantial numbers of immature fish may be encountered.  One recent study of commercial 
trollers off Oregon showed approximately 0.5 sublegal chinook were encountered for every 1.0 
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chinook landed.  Sublegal chinook encountered are typically 2-year-old fish and, because non-
fishing mortality between ages two and three is typically high, managers adjust mortality of these 
fish in terms of adult equivalency to more accurately reflect the impact of incidental mortality.  In 
general a factor of 0.50-0.60 is used; that is, between 40 percent and 50 percent of age two fish 
will die of non-fishing causes before they mature; thus, for every sublegal chinook encountered 
there would be approximately 0.17 adult mortalities (1.0 x 0.55 x 0.31 = 0.17).  If the troll 
fisheries encounter 0.5 sublegal chinook for each legal chinook, the sublegal mortalities would be 
0.085 “adult equivalent” mortalities for each chinook encountered.  

An encounter of juvenile salmon in Columbia River fisheries is relatively rare, except for 
precocious fish, which sexually mature at a younger age and smaller size than others.  

E.3 Mark Rates 
In order to accommodate the “double index” tagging methodology necessary to maintain 
continuity of the coded wire tag (CWT) database (see Section 4.5), a portion of hatchery fish 
would need to remain unmarked; thus, 95 percent of hatchery fish were assumed to be marked in 
the model.  See Table E-5 for a relationship between the encounter rate, mortality rate, and 
mortalities in a mark-selective fishery. 
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Table E-5. Relationship between encounter rate, mortality rate, and mortalities in a mark-selective 
fishery and effort and harvest in selective and non-selective fisheries limited by a harvest 
ceiling and limited by time. 

Non-target fish captured per 
target fish landed

Capture and release 
mortality rate

Non-target 
mortalities per 

target fish landed
0.75 0.75 0.56
0.65 0.65 0.42
0.55 0.55 0.30
0.45 0.45 0.20
0.35 0.35 0.12
0.25 0.25 0.06

Effort and harvest in a non-selective and selective fishery
with a 10,000 fish incidental mortality ceiling

Non-Selective Fishery Selective Fishery
Wild Impact Ceiling 10,000 10,000
Wild:Hatchery Ratio 0.35 0.35
CPUE (e.g. troll fishery) 25 25
Hooking Mortality 1.00 0.25
Possible Effort (vessel days) 1,143 4,571
Hatchery Harvest 18,571 74,286
Wild Harvest 10,000 0
Total Harvest 28,571 74,286

Harvest and incidental mortality impacts on wild stocks in  non-selective 
and selective fisheries of set season length

Non-Selective Fishery Selective Fishery
Wild:Hatchery Ratio 0.35 0.35
CPUE (e.g. troll fishery) 25 25
Hooking Mortality 1.00 0.25
Effort (Season Length 20 days * 
500 vessels) 10,000 10,000
Hatchery Harvest 162,500 162,500
Wild Harvest 87,500 0
Total Harvest 250,000 162,500
Wild Impacts 87,500 10,000
Savings in Wild Impacts 77,500  
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F.1 Brief History of Model Development 
During the negotiations in the early 1980s, that led to the Pacific Salmon Treaty and the 
formulation of the Pacific Salmon Commission (PSC), efforts to reach agreement on 
chinook management focused on strategies that would rebuild depressed natural stocks 
within an agreed-upon time.  At the technical level, several micro-computer models were 
developed to provide a method of consistently and objectively analyzing alternative options 
under consideration during the negotiations. 

The models were initially designed to evaluate alternative fishery management regimes 
with respect to their implications for successfully rebuilding depressed stocks of chinook 
by 1998.  Since that time, uses of the models have been expanded to provide stock 
expectations and appropriate fishery responses for use in assessing rebuilding progress, 
estimating of overall chinook abundance, and a variety of statistics on fishing impacts on 
stocks of concern to the PSC. 

More detailed stratification of fisheries and stocks was required as different policy and 
technical questions were raised. The final model used for the Pacific Salmon Treaty 
negotiations in 1984 incorporated four stocks and nine fisheries. The model was modified 
in 1987 to enable it to simulate up to 25 fisheries and 26 stocks.  Four more stocks were 
added in the mid-1990s, making the current total 30 modeled stocks.  Efforts are underway 
now to increase both the number of stocks and the fisheries modeled.   

In 2002, the model was recoded in Visual Basic 6.0.  This recoding overcame the RAM 
limitations inherent in earlier versions of the model.  This new version is now capable of 
modeling many more stocks and fisheries than the older version, and has the capability of 
simulating multiple time periods throughout a year.  Limits on the scale or resolution of the 
model are now primarily driven by data availability and precision, rather than by limits to 
the model coding.  Model uses have changed considerably over time.  The model is now 
used primarily to predict the abundance of chinook available to each of the aggregate 
abundance based management (AABM) fisheries specified in the 1999 revisions to the 
Pacific Salmon Treaty (Alaska all-gear, Northern British Columbia troll and Queen 
Charlotte Island sport, and West Coast Vancouver Island troll and outside sport).  The 
model is also used to predict stock-specific impacts resulting from prosecution of 
Individual Stock Based Management (ISBM) fisheries, also as specified in the 1999 
revisions to the treaty.  Other uses of the model include estimating exploitation rate indices 
for use in evaluating ESA compliance for certain stocks listed under the ESA, and 
estimating Alaska and Canadian fishery impacts for use as model inputs for other models 
used in domestic fishery management.   
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F.2 General Description of Chinook Model Flow and Structure 
The model estimates chinook abundances by fishery, fishing mortalities, and escapements 
resulting from the implementation of various management strategies, including catch 
ceilings, quotas, harvest rate adjustments, chinook non-retention fisheries, size limit 
changes, and enhancement activities. 

The model is currently deterministic. There is no attempt to incorporate stochastic elements 
into any of the parameters used in the model. 

The model is written in the Visual Basic 6.0 language. 

The model consists of three major sections: 1) an input section, 2) a computational section, 
and 3) a report generation section. 

The input section reads data from files and accepts keyboard instructions to set up the 
model. 

The computation section calculates catches, escapements, and recruitment under the 
specified management regimes, as defined in the input files. Computations are currently 
performed on an annual basis. The sequence of computations in the annual cycle reverses 
the procedures employed in the cohort analysis used to generate the stock-specific input 
data. The cycle consists of the following steps: 

1) Population Aging 

At the first of the year, all fish are aged by one year. 

2) Natural Mortality 

Natural (non-catch) mortality is assessed at the beginning of each year prior to fishing. It is 
assumed that no natural mortality occurs during the fishing season.  

3) Ocean Fisheries 

Ocean catch mortality by stock, age class, and fishery is computed next. Following all 
calculations of catch, the cohort sizes are decreased by the amount of catch in each age 
class. 

4) Maturation 

Next, the size of the mature run is calculated by multiplying the number of fish remaining 
in each stock cohort after the ocean fisheries by the appropriate age-specific maturation rate 
for each stock. 

5) Terminal Fisheries 

Terminal catch is calculated by multiplying the mature run size by the appropriate age-
specific terminal harvest rate. Once a stock is rebuilt, fish in excess of the optimum 
escapement level may either be added to the terminal catch or to spawning escapement, 
depending upon a user-specified policy for managing spawning escapements (see 
paragraph 6 below). 

6) Spawning Escapement 
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Escapements are computed by subtraction. Until escapement of age 3 + fish reaches the 
optimum specified by the input data, spawning escapement is simply computed as the 
difference between the mature run size (age 3 +) and the terminal catch. Thereafter, 
spawning escapements and terminal harvests for that stock can be modeled in one of two 
ways: (1) spawning escapement can be set at the escapement goal, and remaining fish can 
be added to the terminal catch; or (2) spawning escapements can allowed to increase 
indefinitely, and terminal catches can be computed by applying age-specific harvest rates to 
terminal run sizes. 

7) Production of Age 1 Fish 

A Ricker-type stock-recruitment function with parameters specific to individual stocks is 
used to predict resulting adult equivalent production from escapement of age 3 + fish. A 
truncated Ricker-type function is used in the model for stocks without PSC/CTC approved 
escapement goals.  As spawning escapements increase, production rises up to the maximum 
level defined by the Ricker parameters; production does not decrease at escapements above 
the level associated with maximum production.  For stocks with approved goals, an 
unmodified version of the Ricker curve is used (production can decrease at high spawning 
escapements).  Adult equivalent production is converted to the actual number of age 1 
recruits by using the following procedure: (1) estimate the probability that a chinook will 
survive to spawn at any age in the absence of fishing mortality by accumulating the 
survival rates by age multiplied by the maturation rate by age; (2) divide the adult 
equivalent production by this probability. 

The current report generation section permits the user to select from a set of pre-formatted 
reports and/or to produce ASCII output files for post-processing.  

F.3 Major Assumptions in the Chinook Model 
The following are some of the most important assumptions that underlie the model. The  
list is not exhaustive, but it includes all of the most critical assumptions.   

1) The only changes to harvest rates are those that result from the management actions 
being modeled. 

2) Stock distributions and fishing patterns are identical from year to year. 

3) The proportion of unrepresented stocks remains constant from year to year. 

4) CWT tag release groups (generally hatchery stocks) used in the model are representative 
of the exploitation patterns on the natural stocks of concern. 

5) Management actions on indicator stocks will also reflect changes in harvest management 
actions on the natural stocks of concern. 

6) Stock productivities and optimum escapements do not change over the model simulation 
period (currently 1979 to 2005). 

7) All age 4 (and older) fish taken by net fisheries are mature. 
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Stocks and Fisheries in the current version of the Model 
Stock # Stock Fishery # Fishery 

1 Alaska South SE 1 Alaska T 
2 North/Centr 2 North T 
3 Fraser Early 3 Centr T 
4 Fraser Late 4 WCVI T 
5 WCVI Hatchery 5 WA/OR T 
6 WCVI Natural 6 Geo St T 
7 Georgia St. Upper 7 Alaska N 
8 Georgia St. Lwr Nat 8 North N 
9 Georgia St. Lwr Hat 9 Centr N 

10 Nooksack Fall 10 WCVI N 
11 Pgt Sd Fing 11 J De F N 
12 Pgt Sd NatF 12 PgtNth N 
13 Pgt Sd Year 13 PgtSth N 
14 Nooksack Spring 14 Wash Cst N 
15 Skagit Wild 15 Col R N 
16 Stillaguamish Wild 16 John St N 
17 Snohomish Wild 17 Fraser N 
18 WA Coastal Hat 18 Alaska S 
19 UpRiver Brights 19 Nor/Cen S 
20 Spring Creek Hat 20 WCVI S 
21 Lwr Bonneville Hat 21 Wash Ocn S 
22 Fall Cowlitz Hat 22 PgtNth S 
23 Lewis R Wild 23 PgtSth S 
24 Willamette R 24 Geo St S 
25 Spr Cowlitz Hat 25 Col R S 
26 Col R Summer   
27 Oregon Coast   
28 WA Coastal Wild   
29 Lyons Ferry   
30 Mid Col R Brights   

T=Troll; Net=Net; S=Sport 
 



 



 
 

Appendix G 
Comments and Responses 



 



Pacific Salmon Fisheries Management FPEIS  G-1 

G. Appendix G 
Comments and Responses 

 



Appendix G 
 

 

G
-2   

Pacific Salm
on Fisheries M

anagem
ent FPEIS

Comment  Topic 
and Number                              Comment  Commenter                                   Response 
 
General Adequacy 
 
# 1  

DPEIS is inadequate because it fails to assess the 
effects of harvest on other activities affecting 
fishing; if harvest is reduced, there could be a more 
rationale allocation of the burden of recovery. 

Murphy &  
Bucchal LLP 

Consideration of how to allocate the burden of 
conservation between harvest and non-harvest activities 
is beyond the scope of the PDEIS.  Further language was 
added in Chapter 1 and section 1.3.1 in particular to 
clarify the scope. 

 
# 2 

DPEIS fails to provide any consideration of 
alternative harvest techniques; such as an alternative 
eliminating the gillnet fishery. 

Murphy & 
Bucchal LLP 

This is a programmatic EIS that considers the use of 
selective fishing techniques as a conceptual alternative to 
status quo or no fishing.  Elimination of a specific gear 
type or other specific management alternatives would 
best be considered in the context of a more specific future 
proposed action. 

 
# 3 

The exclusion of alternatives from detailed study is 
arbitrary. 

Murphy & 
Bucchal LLP 

The criteria used for narrowing the range of alternatives 
are described in Section 2.2.  Section 2.3 includes further 
discussion regarding alternatives excluded from analysis. 

 
# 4 

Alternative 2 provides an unspecified mixed of 
selective alternatives which is not adequate. 

Murphy & 
Bucchal LLP 

The PEIS was not intended to consider the pros and cons 
of specific selective fishery methods.  Which methods 
warrant detailed consideration will depend on the type 
and location of the existing fishery and can best be 
considered in the context of a more specific future 
proposed action. 

 
# 5 

The data utilized in the DPEIS is several years old 
and fails to include recent low prices and record 
fishing runs. 

Murphy & 
Bucchal LLP  

The programmatic EIS compares outcomes between 
alternatives, and options within alternatives, for two sets 
of baseline conditions.  Because of the generalized nature 
of the alternatives the absolute magnitude of impacts is 
only intended to approximate plausible outcomes.  More 
important are the relative differences and directional 
changes resulting from alternatives.  An updating of 
baselines would not affect the general pattern of 
outcomes.  More detailed analyses will be appropriate in 
considering specific applications of management 
strategies that may be proposed in the future.  
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Comment  Topic 
and Number                              Comment  Commenter                                   Response 
 
# 6 

The DPEIS lacks summary tables that integrate the 
information from the three regions, rendering it very 
difficult to understand the net effects of the various 
alternatives. 

Murphy & 
Bucchal LLP 

A discussion of the integration of effects across regions is 
included in Section 4.5 under cumulative effects.  
Relatively few stocks are affected in all three regions, but 
some are including several chinook stocks.  Table 4.5-4 
uses Snake River fall chinook as an example and shows 
the cumulative effects of harvest alternatives across the 
three regions.   

 
General Adequacy 
 
# 7 

Alternative 2, Option b of the DPEIS incorrectly 
assumes that selective fisheries would be managed 
to harvest the same total catch as would be available 
under Alternative 1, with the “savings” of listed wild 
fish passed through to the escapement.  It is an 
unrealistic expectation of the “comanagers.”   

Confederated 
Tribes and Bands 
of the Yakama 
Nation  

Alternative 2 for the PFMC and Columbia River 
jurisdictions considers two options.  In Option a, 
conservation savings achieved by implementing selective 
fisheries are used to expand harvest opportunity.  In 
Option b, conservation savings are passed on to 
escapement.  Although commenter suggests that Option b 
is unlikely, NMFS believes that Option b is feasible and 
was therefore included in the analysis.  
 

 
# 8 

Harvest management does not constrain the 
rebuilding of upper Columbia stocks of salmon and 
steelhead.  It is clear from the conclusions that the 
“No Action” alternative satisfies ESA requirements 
and assists in rebuilding listed stock escapements.  
Accordingly, there is no justification for adopting 
any other alternative as the Preferred Alternative for 
the Record of Decision on this issue. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Commenter argues in support of No Action alternative.  
As the comment is an expression of opinion by the 
commenter, NMFS cannot respond to the comment. 

# 9 The DPEIS should consider all life cycle impacts 
when evaluating proposed fishing management 
regimes. 

Confederated 
Tribes and Bands 
of the Yakama  
Nation  and 
Columbia River 
Inter-Tribal Fish 
Commission 

Consideration of how to allocate the burden of 
conservation between harvest and non-harvest activities 
is beyond the scope of the PDEIS.  Further language was 
added in Chapter 1 and section 1.3.1 in particular to 
clarify the scope. 
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General Adequacy 
 
# 10 
 

The DPEIS should evaluate the role of hatcheries in 
recovery of salmon fisheries.  

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The PEIS focuses on the use of alternative fishing 
strategies that could be used to meet conservation and use 
objectives derived from existing law.  Consideration of 
the use of hatcheries for recovery is beyond the scope of 
the PEIS.  The scope of the PEIS is discussed in Chapter 
1.  Criteria used to narrow the range of alternatives 
considered are discussed in Section 2.2. 

 
 
# 11 
 

The DPEIS scope of analysis should be limited to 
the narrow question of whether or not to issue an 
incidental take statement (ITS) subsequent to 
Section 7 consultations of ESA, or, to the review of 
an integrated co-management approach to restoring 
healthy, sustainable fisheries. 

Columbia River 
Inter-Tribal Fish 
Commission 

Commenter suggests different ways to characterize the 
scope of the PEIS.  In the first case commenter suggests a 
much narrower scope limited to the question of whether 
to issue and ITS, and in the second a much broader scope 
related to options for achieving recovery.  The scope of 
the PEIS and related rationale is described in detail in 
Chapter 1. 

 
# 12 

Only the effect of the decision to issue (or not issue) 
the ITS should be evaluated in the DPEIS.   

Columbia River 
Inter-Tribal Fish 
Commission 

This would greatly limit the scope of the PEIS to consider 
either a status quo or no fishing alternative.  
Consideration through the NEPA process of a broader 
range of fishing methods that might help optimize 
conservation and use objectives is appropriate. 

# 13 Alternative 2, the mark selective fishery, is by far 
the best alternative, but should include information 
on catch-release mortality. 

San Luis & Delta-
Mendota Water 
Authority 

These comments were directed primarily at the PFMC 
fisheries.  Assumptions related to catch-release mortality 
are discussed in detail in Appendix E. 

# 14 The DPEIS should evaluate how comprehensive 
(recovery) plans should be developed that consider 
all actions that might be taken, the costs, benefits, 
and feasibility of those actions, and how their effects 
compare with natural factors that can not be 
controlled.  

San Luis & Delta-
Mendota Water 
Authority 

A consideration of how recovery plans should be 
developed is beyond the scope of the PEIS. 

# 15 Commenter doubts the DPEIS’ claim that there are 
impacts on fish from water diversion and extraction 
at least for the Sacramento-San Joaquin Delta. 

San Luis & Delta-
Mendota Water 
Authority 

The PEIS lists water diversions/extractions as one of 
many of the factors for decline of salmon.  The PEIS does 
not comment specifically about extraction from the 
Sacramento-San Joaquin Delta, but the generally point is 
well documented. 
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and Number                              Comment  Commenter                                   Response 
 
# 16 

A report was provided entitled “Reconsideration of 
the Listing Status for Sacramento Winter Run 
Chinook Salmon” by the commenter that contained 
information related to winter run salmon and fishery 
affects. 

San Luis & Delta-
Mendota Water 
Authority 

The report provided a useful and comprehensive 
overview that was specific to Sacramento winter run 
chinook.  The report was referenced in Section 4.5.2.2 
and added to the reference list. 

 
# 17 

The DPEIS is inadequate in the assessment of all 
three alternatives on the Biological Environment in 
Chapter 3 (Affected Environment), especially with 
respect to Listed and Unlisted Avian Species and 
Lower Trophic Level Species. 

United States 
Department of 
Interior 

The effects of the alternatives in each area on Listed and 
Unlisted Avian Species and Lower Trophic Level Species 
are discussed in Chapter 4. 

 
# 18  

The DPEIS should evaluate the importance of 
salmon carcasses as a valuable source of nutrients in 
estuarine, freshwater, and riparian ecosystems. 

United States 
Department of 
Interior 

The PEIS does discuss the role of carcasses in several 
sections including 4.4.1.6, 4.4.1.7, 4.4.1.8, 4.5.1.4, and 
4.5.4. 

 
# 19 

The DPEIS should evaluate the increasing interest 
by the non-fishing public in viewing fish in their 
natural environment. 

United States 
Department of 
Interior 

As discussed in Chapter 1 all of the alternatives are 
presumed to be consistent with ESA requirements for 
survival and recovery.  None of the alternatives would 
preclude or significantly diminish opportunity for the 
public to view fish in the wild. 

 
# 20 

The DPEIS should evaluate the impact that 
escapement of fish back to terminal areas plays in 
providing a range of recreational and fishing 
opportunities. 

United States 
Department of 
Interior 

Use of terminal fisheries are considered in detail 
particularly with respect to the Columbia River Basin.  
For Columbia Basin fisheries, the Options A and B under 
Alternative 2 contrast the effects of implementing or not 
terminal area fisheries. 

 
General Adequacy 
 
# 21 

While it is beyond the scope of the DPEIS, the 
commenter suggests NMFS reexamine the spawning 
escapement goals that are currently being used in 
ocean and terminal area management. 

United States 
Department of 
Interior 

Review of escapement goals or other conservation 
objectives is beyond the scope of the PEIS.  Chapter 1 
was expanded and reorganized to help clarify the scope 
and addresses this question in particular. 

# 22 The document is does not clearly disclose critical 
information regarding the effects of the alternatives. 

EPA The statement is too broad for NMFS to sufficiently 
respond and or make corrections to the PEIS. 
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# 23 The DPEIS does not provide identifiable evidence to 

support its conclusions that all of the alternatives 
would not jeopardize ESUs. 

EPA Chapter 1 has been extensively modified.  As discussed 
there all of the alternatives are presumed to be consistent 
with ESA requirements for survival and recovery.  In 
accordance with Council on Environmental Quality 
(CEQ) regulations and guidance (Question 2 of FAQ), 
NMFS evaluated those alternatives that were feasible.  
Thus, alternatives that would not meet ESA requirements 
were not evaluated. 

# 24 The DPEIS does not identify a preferred alternative. EPA The FPEIS has identified a preferred agency alternative.  
The commenter is directed to Chapter 6 of the FPEIS for 
further detail.   

# 25 EPA recommends that the Final PEIS be written so 
that the decision-maker and the public can clearly 
understand the impacts of adopting alternatives and 
their ramifications including recovery of listed 
ESUs. 

EPA To the extent practicable, the FPEIS has been modified to 
make the issues evaluated in the FPEIS more 
understandable.  The commenter is referred to Chapters 
1, 2, and 4 for the revisions. 

# 26 The Final PEIS should also clearly demonstrate that 
alternatives would comply with the Magnuson-
Stevens Act and the Endangered Species Act. 

EPA Chapter 1 has been extensively modified.  As discussed 
there all of the alternatives are presumed to be consistent 
with ESA requirements for survival and recovery.  In 
accordance with Council on Environmental Quality 
(CEQ) regulations and guidance (Question 2 of FAQ), 
NMFS evaluated those alternatives that were feasible.  
Thus, alternatives that would not meet ESA requirements 
were not evaluated. 

# 27 Changes to the PEIS that would help identify 
impacts to salmon include providing a context for 
the numerical data presented in the narrative. 

EPA Chapter 1 has been rewritten to provide better context for 
the reader.   

# 28 Changes to the PEIS that would help identify 
impacts to salmon include providing definitions of 
certain terms presented in the text. 

EPA Definitions have been provided in the text of the FPEIS 
to address this comment. 

# 29 Changes to the PEIS that would help identify 
impacts to salmon include providing  general trends 
or example data (instead of figures for every 
scenario). 

EPA The PEIS provides discussion of trends and example data 
to help illustrate the generalities.  For example, see 
sections 4.2.1.3 and 4.2.3, 4.3.1.3 and 4.3.3, and 4.4.1.3 
and 4.4.3.  Section 4.5 provides further examples. 
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and Number                              Comment  Commenter                                   Response 
# 30 Changes to the PEIS that would help identify 

impacts to salmon include providing information on 
how estimates of abundance, harvest, and mortality 
were generated. 

EPA The PEIS seeks to provide information necessary to 
elucidate distinctions between the alternatives without 
providing unnecessary detail that may detract from the 
main points.  Sections 4.2.1, 4.3.1, and 4.4.1, and 
Appendix E describe key assumptions related to the 
identified areas of interest.  NMFS has provided some 
additional information responsive to this comment, but 
generally concludes that the level of detail is consistent 
with the intent of the PEIS to explore differences between 
alternative fishing strategies. 

# 31 Changes to the PEIS that would help identify 
impacts to salmon include providing 
a comprehensive discussion of how alternatives 
would sustain impaired stocks.   

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  Specific detailed analyses are undertaken 
in the environmental review processes associated with the 
annual fishery management measures.   

# 32 The PEIS should better describe the purpose and 
need of the PEIS as a programmatic document.   
 

EPA Chapter 1 has been rewritten to provide a more complete 
description of the purpose and need for this PEIS. 

# 33 The Final PEIS should describe these model 
parameters so that the decisionmaker and the public 
can better understand and interpret modeled 
outcomes. 

EPA A more detailed description of the Pacific Salmon Treaty 
Chinook Technical Committee Chinook Model is 
provided in Appendix F to provide the reader with an 
example of one of the key models used in the 
management process. 

# 34 The body of the PEIS should  reference Appendix E 
which contains more detailed modeling information.  

EPA Appendix E is adequately referenced.  The modeling 
approach described in Appendix E applies only to the 
analysis of Pacific Coast fisheries.  See section 4.3.1.1 for 
example. 

# 35 The body and Appendix E of the PEIS reference 
several other models and data inputs (i.e. FRAM 
model, Oregon Pacific Index, etc.) which should be 
defined so that the reader can understand how 
mortality and escapement were modeled. 

EPA The FRAM, OPI, and other related models are referenced 
only in Appendix E and are used as secondary 
information sources for development of the model 
developed for analysis of Pacific Coast fisheries in the 
PEIS.   Given their place in the PEIS (an appendix) and 
the degree to which they were relied upon (for input to 
another model), NMFS concluded that further 
explanation regarding these several models was 
unnecessary. 
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# 36 The PEIS should describe how tribes were involved 

in the development of alternatives and how proposed 
actions would affect tribal cultural and economic 
resources. 
 

EPA Input regarding the alternatives was received from the 
tribes, among others, during public scooping (see Section 
1.6).  In 2000, NMFS circulated a preliminary draft of the 
PDEIS to all the regional co-managers and tribes for 
additional comment.  Comments related to the effect of 
proposed actions on tribal resources are included in 
Sections 1.4.2, 4.3.3.2, 4.4.2.5, and 4.6. 

# 37 The PEIS should describe all conflicts between 
hatchery supplementation and restoring natural 
stocks including genetic erosion of natural stocks, 
competition for similar resources, and reduced 
incentives to recover wild stocks with hatchery 
supplementation.   

EPA The PEIS focuses on the use of alternative fishing 
strategies that could be used to meet conservation and use 
objectives derived from existing law.  Consideration of 
the use of hatcheries for recovery is beyond the scope of 
the PEIS.  The scope of the PEIS is discussed in Chapter 
1.  Criteria used to narrow the range of alternatives 
considered are discussed in Section 2.2. 

# 38 The PEIS should state if Alternative 2 could 
jeopardize the status of stocks requiring hatchery 
supplementation to remain viable.    

EPA As discussed in Chapter 1, all of the alternatives are 
presumed to be consistent with ESA requirements for 
survival and recovery.  In accordance with Council on 
Environmental Quality (CEQ) regulations and guidance 
(Question 2 of FAQ), NMFS evaluated those alternatives 
that were feasible.  Thus, alternatives that would not meet 
ESA requirements were not evaluated. 

 
# 39 

The DPEIS lacks adequate contextual pieces 
allowing the general public to understand the role of 
the DPEIS in fisheries planning, the actions 
proposed, and the impacts of those actions.   

EPA Chapter 1 has been rewritten to provide better context for 
the reader.   

 
# 40 

The DPEIS inadequately describes the need behind 
the DPEIS including its role in the planning process. 

EPA Chapter 1 has been rewritten to provide a more complete 
description of the purpose and need for this PEIS. 

 
# 41 

The DPEIS includes numerous paragraphs that 
contain numerical data without context which 
confuses rather than clarifies the general message. 

EPA Chapter 1 has been rewritten to provide better context for 
the reader. 

 
# 42 

The DPEIS  fails to define many terms. EPA Definitions have been provided in the text of the FPEIS 
to address this comment. 

 
# 43 

The DPEIS provides no general trends or example 
data - instead providing all figures for every 
scenario. 

EPA The PEIS provides discussion of trends and example data 
to help illustrate the generalities.  For example, see 
sections 4.2.1.3 and 4.2.3, 4.3.1.3 and 4.3.3, and 4.4.1.3 
and 4.4.3.  Section 4.5 provides further examples. 
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# 44 

The DPEIS lacks information on how estimates of 
abundance, harvest, and mortality were generated. 

EPA The PEIS seeks to provide information necessary to 
elucidate distinctions between the alternatives without 
providing unnecessary detail that may detract from the 
main points.  Sections 4.2.1, 4.3.1, and 4.4.1, and 
Appendix E describe key assumptions related to the 
identified areas of interest.  NMFS has provided some 
additional information responsive to this comment, but 
generally concludes that the level of detail is consistent 
with the intent of the PEIS to explore differences between 
alternative fishing strategies. 

 
# 45 

The DPEIS does not provide a comprehensive 
discussion of how these goals will help improve the 
sustainability of these stocks. 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  Specific detailed analyses are undertaken 
in the environmental review processes associated with the 
annual fishery management measures. 

 
# 46 

Reviewers were only able to identify one 
cooperating agency, Alaska Department of Fish and 
Game, in the text and cooperating agencies were not 
identified on the cover sheet (required at 40 CFR 
1502.11).  Explain the authority and role of 
Cooperating agencies in implementing any resulting 
decision.  

EPA The role and responsibility of Alaska Department of Fish 
and Game in this PEIS has been added to Chapter 1.   

 
# 47 

Alternative 2 Options A and B should be divided out 
into two different alternatives.  While they are both 
Mark Selective, they are different.  Is the only 
difference season duration?  Breaking them out into 
two alternatives would make the discussion of 
impacts much easier to follow. 

EPA NMFS considered presenting Alternative 2 Options A 
and B as separate Alternatives, but concluded that the 
options were variations on a consistent strategy involving 
the use of mark-selective fisheries and were distinct form 
the No Action and No Incidental Take alternatives. 

 
Modeling 
 
# 1 
 

The data utilized in the modeling for the DPEIS is 
based on Council figures for escapement success 
from 1999.  The years off 2000-2002 have been 
extremely rich ocean years, with higher than recent 
returns to many Pacific Coast rivers, and should be 
considered in any assessment of salmon stock status. 

Pacific Coast 
Federation of 
Fishermen’s 
Association 

The PEIS does not focus, in particular, on the status of 
the stocks.  It explicitly recognizes that the status of the 
stocks will increase or decrease and analyzes annual 
management strategies that must be responsive to these 
changes.  The PEIS does consider alternative base 
periods that reflect differences in ocean abundance. 
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# 2 

The DPEIS should consider parent fish in the design 
of fishery management regimes.   The assessment of 
fish stocks is based on the resulting escapement 
numbers, not the actual numbers of spawning 
parents. 

Pacific Coast 
Federation of 
Fishermen’s 
Association 

Escapement data is routinely used in management as an 
indicator of abundance and trends over time.  The point 
of the comment is unclear. 
 
 

 
# 3 

The draft PEIS does not discuss assumptions or 
limits underlying the models used. 

EPA The PEIS does not generally attempt to characterize the 
uncertainty of specific model parameter estimates used, 
for example, to compare one alternative under different 
baseline assumptions, or for comparisons between 
alternatives.  Bounds of uncertainty for management 
model out puts are poorly understood.  But in addition, 
efforts to characterize error bounds on these estimates 
would be inconsistent with the programmatic natural of 
the PEIS.  Broad alternatives were compared under two 
sets of baseline conditions for the purpose of comparing 
the magnitude and direction of affects.  However, key 
sources of uncertainty are discussed throughout the PEIS.  
Appendices D and E discuss uncertainties related to 
analytical methods for socio-economic and harvest 
models.  Sections 4.5 and 4.6 highlight uncertainties in 
the broader context of cumulative effects and the 
economic and social implications.  NMFS concludes that 
the level of detail provided is appropriate to the purpose 
of the PEIS.  

 
Socio-Economic  
 
# 1 

In Appendix D, the section on Alternative 3 assumes 
that there will be in increase in economic value of 
the resource over time as recovery occurs.  While 
this may be true in theory, as a practical matter this 
can occur only if other factors leading to the decline 
of these species are also controlled. 

Pacific Coast 
Federation of 
Fishermen’s 
Association 

NOAA Fisheries recognize that recovery of salmon and 
the potential increase in the fishing values associated with 
recovery depend on the control of many factors. NOAA 
Fisheries also recognize that short-term reductions in 
harvest associated with Alternative 3 and the associated 
increases in escapement are only one of many factors that 
could contribute to recovery.  As discussed in the 
Cumulative Effects section (Sections 4.5.2 and 4.5.3), 
certain stocks are likely to benefit more from harvest 
reductions than other stocks. 
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# 2 

Magnuson-Stevens Act conservation and socio-
economic objectives require maximizing socio-
economic benefits of the fisheries consistent with 
long-term sustainability of fishery resources. 

Pacific Coast 
Federation of 
Fishermen’s 
Association 

NOAA Fisheries recognize the importance of 
conservation and socioeconomic objectives of the 
Magnuson-Stevens Act to defining the legal and policy 
framework for Pacific salmon fishery management.  
These objectives are identified in Section 1.4.1.1 of the 
DPEIS. 

# 3 Alternative 1 would be the least damaging to the 
fisheries with no increased impacts to economic 
effects. 

 Pacific Coast 
Federation of 
Fishermen’s 
Association 

Comment supports alternative 1 as the Preferred 
alternative. 

 
 
# 4 

The economic impacts of Alternative 2 and 3 of the 
DPEIS are much higher than indicated.  The 
commenter provided a list of nine contributing 
factors related to economic effects that the 
commenter believes were not addressed in the 
DPEIS. 

Pacific Coast 
Federation of 
Fishermen’s 
Association 

As stated on page 8 of Chapter 1, NOAA Fisheries 
believe that all alternatives analyzed in the DPEIS will 
not jeopardize listed ESUs.  The effects of the 
alternatives on fishery resources and the communities 
affected by the fisheries are discussed in Chapter 4 of the 
DPEIS and summarized in the Executive Summary.  As 
summarized in Sections ES.3.2.3 and ES.3.2.4, Option A 
under Alternative 2 (Mark Selective Fisheries) would 
increase impacts on the listed Lower Columbia River and 
Puget Sound Chinook ESUs while reducing impacts to 
other ESUs and substantially increasing fishing 
opportunities in most areas (the exception being the 
California Central Coast).  Compared to Alternative 1, 
Option B of Alternative 2 would decrease impacts to all 
listed ESUs but would result in a loss in personal income 
in most port communities.   

# 5  Section ES 3.2 refers cavalierly to expected 
substantial human environment impacts in the 
overall Pacific Coast region as insignificant, based 
on the percentage of income in each county from 
salmon fishing.  The actual human impacts of the 
complete closure of the salmon fishery (Alternative 
3), or of closing the ocean fishery while increasing 
the inland sport fishery (Alternative 2) would be 
much greater than estimated, when the (other) 
factors are taken into account. 

Pacific Coast 
Federation of 
Fishermen’s 
Association 

The DPEIS did not intend to suggest that the substantial 
human environment impacts identified in the Pacific 
Coast region would be insignificant when evaluated 
based on the percentage change (reduction) in personal 
income in each county.  Rather, the DPEIS intended to 
indicate that, from the perspective of the regional 
economy, the change in personal income associated with 
Alternative 3 is relatively small.  The Executive 
Summary has been rewritten to better clarify this issue. 
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# 6 The human impacts from Alternative 2, which 

would reallocate resources from the commercial 
sector to the sport fishing sector would aggravate 
antagonism between these economic sectors, with 
long term economic deficits to the commercial 
sector.  We would like to see long term benefits 
from recovering the resources and eventual de-
listings if possible.  Also, regardless of “regional 
impacts” and substitutions of business, re-
allocations hurt people and their economic and 
social impacts is substantial.   

Pacific Coast 
Federation of 
Fishermen’s 
Association 

Option A of Alternative 2 was selected for evaluation to 
ensure that a reasonable range of harvest management 
alternatives were analyzed in the DPEIS.  NOAA 
Fisheries acknowledge that this alternative would have 
overall beneficial effects on sport fishing opportunities 
and overall adverse impacts on commercial fishing 
opportunities, and that this outcome might contribute to 
antagonism between these two user groups. However,  
NOAA Fisheries share the objective of achieving the 
long-term benefits from recovery of the resource and 
eventual de-listing that would benefit both user groups. 

# 7 The closures of salmon fisheries in the 1980s and 
90s off California were devastating to the economy 
and social structure of isolated and heavily fishing-
dependent coastal towns.   In the 20 years since 
1982, according to section 3.4.3.2 of the DEIS, 
9,800 commercial salmon trollers have gone out of 
business or no longer make landings, which is 88% 
of the West Coast commercial salmon fleet.    

Pacific Coast 
Federation of 
Fishermen’s 
Association 

NOAA Fisheries recognize the severe economic and 
social effects on commercial fishermen and fishing-
dependent communities in California that have resulted 
from salmon closures in the 1980’s and 1990’s.  As 
correctly stated by the PFFCA, the DPEIS indicates that 
the number of vessels landing salmon has declined by 
nearly 90% over the past 20 years.  As indicated in the 
DPEIS, the reduction in fleet size resulted in large part 
from management actions based on the belief that the 
fleet was overcapitalized. Nevertheless, salmon closures 
over the past 20 years have dramatically affected the 
livelihoods of many commercial fishermen and changed 
the economic and social structure of salmon fishing-
dependent coastal communities. 

# 8 Socio-economics impacts to the regions should be 
based on the thriving fishery of 20 years ago. 

Pacific Coast 
Federation of 
Fishermen’s 
Association 

The National Environmental Policy Act (NEPA) requires 
that the baseline for evaluating effects of the alternatives 
be status quo conditions or conditions associated with the 
No-Action Alternative.  For the DPEIS, Alternative 1 (No 
Action) was used as the baseline for comparison, which is 
consistent with NEPA requirements for an EIS.  The 
incremental effects of the Alternatives 2 and 3 on salmon 
fishermen is addressed in Section 4.3.2.4 (Social 
[Community] Effects) based on an evaluation of the 
degree to which salmon fishermen participate in other 
fisheries.  As indicated on Page 4-74 of the DPEIS, 
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closure of areas for commercial salmon trolling 
associated with Alternative 3 (No Incidental Take) would 
be expected to have a minimal financial effect on an 
estimated 60 percent of the salmon fishing fleet but a 
substantial adverse effect on the remaining 40 percent of 
the fleet that depend to a greater extent on revenues from 
salmon fishing. This impact may be lessened by 
opportunities to enter (or expand) into other fisheries, 
although it is recognized that these opportunities are 
limited.  
 
In response to the comment that the Alternatives 2 and 3 
would “add exponentially to the losses already sustained 
by coastal communities by finishing off those few 
fishing-dependent businesses which have managed to 
hang on”, the DPEIS does evaluate the changes in 
personal income to businesses that directly and indirectly 
rely on commercial salmon fishermen, as identified on 
page 4-49 of Appendix D.  NOAA Fisheries recognize 
that additional reductions in salmon harvest would impact 
these businesses, thereby further contributing to a 
marginal business climate that has been in general decline 
over the past two decades in many port areas of the 
Pacific Region. Pages 4-71 and 4-72 of the DPEIS have 
been modified to acknowledge this effect.    

# 9 The estimate of socio-economic impacts to the 
region must also include the primary, secondary, and 
induced effect from:  closing of associated 
businesses, loss of infrastructure, loss of markets, 
changing the character and thus the attractiveness of 
communities, damage to small family businesses, 
damage to families and communities, and lost 
participation by fishing communities in management 
decisions due to poverty and dislocation, and loss of 
faith in management regimes. {Each factor 
addressed by this comment will be addressed 

Pacific Coast 
Federation of 
Fishermen’s 
Association 

As described on pages D-49 and D-65 in Appendix D of 
the DPEIS, the analysis of economic impacts of the 
alternatives in the Pacific Coast region focuses on 
changes in total personal income at the local (county) 
level.  Total personal income includes direct, indirect, 
and induced effects. The multipliers used to conduct this 
analysis were obtained from the Pacific Fishery 
Management Council.  These multipliers, which are used 
by the Council in conducting its annual review of the 
ocean salmon fisheries, are derived from information 
developed for the Fishery Economic Assessment Model.  
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individually below.} Pages D-49 and D-65 have been modified to clarify that 
the businesses that buy and sell goods and services to 
salmon commercial and sport fishermen are included in 
the analysis.  

# 9 A Closing of Associated Businesses. Pacific Coast 
Federation of 
Fishermen’s 
Association 

The local effects on businesses that buy and sell goods to 
salmon commercial fishermen and sport fishing anglers 
are included in the analysis of changes in local income. 
See changes made to pages D-49 and D-65. 

# 9 B Loss of infrastructure. Pacific Coast 
Federation of 
Fishermen’s 
Association 

As noted in the response to comment 8 above, NOAA 
Fisheries recognize that the business climate for the 
salmon fishing industry has declined over the past 20 
years in many port areas of the Pacific Coast region and 
has modified the DPEIS to reflect acknowledgement of 
this condition.  The number of businesses that support the 
commercial salmon industry and that have closed over 
this time as a result of declining salmon harvest is 
unknown and cannot be determined as part of the 
evaluation for the DPEIS.  Similarly, although reduced 
commercial salmon fishing activity may have affected 
funding for harbor dredging in some way, determining 
the extent of this effect is beyond the scope of this study. 

# 9 C Loss of Markets. Pacific Coast 
Federation of 
Fishermen’s 
Association 

The relationship between a change in the supply of 
salmon and the effect on the price of salmon was 
evaluated by reviewing the existing literature. This was 
done to identify recent study results about this 
relationship to support statements made in the DPEIS 
about supply effects on consumer surplus.  Results in the 
existing literature relevant to this issue were summarized 
in Section D.3.1 of Appendix D of the DPEIS. As 
indicated on page 7 of Appendix D of the DPEIS, the 
existing literature suggests that a change in the supply of 
salmon could affect the price (and therefore consumer 
surplus), but that the effect is dependent on the change in 
the quantity supplied.  This conclusion is consistent with 
economic theory. 
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NOAA Fisheries acknowledge that restrictions in the 
supply of ocean-caught salmon likely contributed to 
disruptions in the salmon market that allowed 
opportunities for farmed salmon operations to capture 
some portion of the market. In addition, increases in the 
supply of salmon in a particular year are likely to result in 
reductions in price, which can affect the ability of salmon 
fishermen to find markets at acceptable prices for their 
catch. 

# 9 D Changing the character and thus the attractiveness of 
communities. 

Pacific Coast 
Federation of 
Fishermen’s 
Association 

NOAA Fisheries acknowledge that tourists interested in 
visiting port areas to experience maritime-related activity 
are more likely to visit port areas that appear as working 
fishing villages than port areas that have fallen into 
disrepair. Because of the programmatic nature of the 
DPEIS, the analysis did not evaluate the effects at 
individual ports and how the visual quality of those port 
areas could be affected by a reduction in commercial or 
sport fishing activity. 

# 9 E Damage to small family businesses. Pacific Coast 
Federation of 
Fishermen’s 
Association 

NOAA Fisheries recognize that one of the effects of the 
decline in the commercial fishing industry in some areas 
of the Pacific Coast region over the past two decades has 
likely been to adversely affect the value of equipment and 
boats used for commercial salmon fishing.  The impact of 
Alternatives 2 and 3 on this condition is difficult to assess 
and would require a more detailed evaluation than can be 
done for a programmatic-level analysis.  However, pages 
4-71 and 4-72 of the DPEIS have been modified to 
acknowledge that these alternatives may contribute to this 
effect in some port areas. 
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# 9 F Damage to families and communities. Pacific Coast 

Federation of 
Fishermen’s 
Association 

NOAA Fisheries recognize that there are social impacts 
associated with lost income and displacement of 
businesses resulting from salmon harvest reductions.  
Social effects associated with having to travel further to 
fish or to take on alternative means of employment are 
community-specific impacts that cannot be evaluated at 
the programmatic level which the DPEIS was conducted. 
However, social and community level impacts were 
addressed in Section 4.3.2.4 of the DPEIS by evaluating 
the extent to which salmon commercial fishermen depend 
on salmon for income.  Page 4-74 of the DPEIS has been 
modified to include some of the specific social impacts 
identified in this comment. 

#9 G Lost participation by fishing communities in 
management decisions due to poverty and 
dislocation, and loss of faith in management 
regimes. 

Pacific Coast 
Federation of 
Fishermen’s 
Association 

As fisheries declined people have dropped out and are 
less willing or able to participate in the management 
process.  An effort was made to provide the opportunity 
for public comment during scoping and for the DPEIS.  
This EIS is programmatic and thus general in it approach.  
We expect that more specific management alternatives 
will be developed in the future that will be subject to 
review and comment, and that these will elicit greater 
interest from those that are directly affected. 

 
  
# 10 

The DPEIS should evaluate the economic impacts of 
tribal fisheries above Bonneville Dam. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Section 4.4.2 includes a general discussion of the effects 
of the alternatives on Tribal communities.  The ability to 
conduct a more detailed economic analysis of the fishery 
was limited by the availability of information.  As 
indicated in Chapter 3 some of the tribes were reluctant to 
provide necessary information related to their fisheries.    

 
# 11 

The DPEIS does not include an analysis of 
economic impacts to tribal communities from 
selective-retention fisheries. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Section 4.4.2 includes a general discussion of the effects 
of the alternatives on Tribal communities.  The ability to 
conduct a more detailed economic analysis of the fishery 
was limited by the availability of information.   
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# 12 

The DPEIS should consider and evaluate the 
ancillary costs of mass-marking. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Mass-marking is considered part of the cost of operating 
hatcheries.  In many cases, hatcheries are operated to 
support fisheries.  Consideration of the cost of operating 
hatcheries, including associated mass-marking programs, 
is beyond the scope of the analysis of the PEIS.   
 

 
# 13 

The DPEIS should point out that the economic 
benefits of relaxed harvest restrictions 
accompanying recovery can only be gained at the 
expense of lost revenue in those sectors that 
currently benefit from “relaxed harvest restrictions” 
on wild salmon.  Although the harvest management 
alternatives evaluated in this DPEIS are adequate to 
assist in rebuilding ESA-listed populations, harvest 
management by itself cannot lead to the recovery of 
healthy and productive stocks. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The DPEIS discusses in the Cumulative Effects section 
(4.5) and elsewhere the importance to recovery of also 
addressing the other factors of decline and the limited 
ability to harvest by itself to provide changes necessary 
for broad scale recovery. 

Endangered Species 
Act 
 
# 1 

The EIS does not include a biological assessment or 
biological opinion or a summary of these 
documents, or provide an adequate effects analysis 
under NEPA describing the effects of Alternatives 
One and Two on listed ESUs.   

 EPA Chapter 1 of the PEIS was modified to explain better how 
this NEPA analysis relates to ESA requirements. 

 
# 2 

The EIS does not substantiate that its proposed 
approaches are effective in avoiding jeopardy and 
allowing for recovery. 

EPA As discussed in Chapter 1 all of the alternatives are 
presumed to be consistent with ESA requirements for 
survival and recovery.  In accordance with Council on 
Environmental Quality (CEQ) regulations and guidance 
(Question 2 of FAQ), NMFS evaluated those alternatives 
that were feasible.  Thus, alternatives that would not meet 
ESA requirements were not evaluated. 

 
# 3 

The PEIS does not describe the ESA framework and 
how it is integrated with conservation and economic 
objectives required by the MSA. 

EPA Chapter 1 was modified to address this point. 
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Tribal Harvest and 
Tribal Treaty Rights 
 
# 1 

None of the Alternatives meet tribal treaty 
standards. 

Columbia River 
Inter-Tribal Fish 
Commission 

It is not clear what standards are being referred to here.  
Clearly recovery will provide increased fishing 
opportunity for the tribes.  In the meantime alternatives 1 
and 2 provide for tribal harvest to the degree possible 
within the ESA related conservation limits.  Alternative 
1, the No Action has been implemented largely with the 
agreement of the tribes within the context of current 
conditions, although NMFS appreciates that current 
conditions are not considered satisfactory.   

 
# 2 

The proposed alternatives violate NMFS’ trust 
obligations to the tribes. 

Columbia River 
Inter-Tribal Fish 
Commission 

As discussed in Chapter 2, Alternative 3 in particular 
would be inconsistent with trust obligations unless 
necessary for reasons of conservation.  The other 
alternatives seek to provide for tribal harvest to the 
degree possible given the status of the stocks.  Alternative 
2 is more intrusive since it recommends, although does 
not presume, use of  fishing methods generally not 
adopted by the tribes to date. 

 
# 3 

NMFS is evaluating a range of fishery management 
actions and practices not contemplated in 
developing the agreed to management plan for 
which the agency’s action is to issue an ITS.  This 
action ignores NMFS’ active participation in the 
development of the management plan or annual 
fishery agreement for tribal and non-tribal fisheries 
in the Columbia River basin. 

Columbia River 
Inter-Tribal Fish 
Commission 

NMFS is involved with annual management planning, but 
as the federal action agency is also responsible for NEPA.  
NEPA requires consideration of a range of reasonable 
alternatives. 

 
# 4 

The DPEIS does not discuss how NMFS was guided 
by the Secretarial Order which specifies five 
elements the federal government must consider prior 
to proposing restrictions on Indian fishing.  Also, the 
DPEIS does not disclose whether NMFS carried out 
the process outlined for consultation as outlined by 
the Order. 

Columbia River 
Inter-Tribal Fish 
Commission 

The revised PEIS now includes a section that explains the 
Secretarial Order.  The five elements or conservation 
necessity principles apply if NMFS proposes restrictions 
on tribal fishing.  This has not come up in recent years 
since mainstem fisheries have been implemented as a 
result of agreements between the U.S. v Oregon parties. 
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Tribal Harvest and 
Tribal Treaty Rights 
 
# 5 

NMFS has exceeded the appropriate scope of review 
due to NMFS evaluating a range of more restrictive 
fishery management activities not contemplated by 
the tribes or other co-managers under the U.S. V. 
Oregon process.   

Columbia River 
Inter-Tribal Fish 
Commission 

NMFS has an obligation to comply with NEPA and 
therefore must consider a range of reasonable 
alternatives. 

Hatchery vs. Wild 
Stocks 
 
# 1 
 

The draft PEIS should describe all conflicts between 
hatchery supplementation and restoring natural 
stocks including genetic erosion of natural stocks, 
competition for similar resources, and reduced 
incentives to recover wild stocks with hatchery 
supplementation. 

EPA The PEIS focuses on the use of alternative fishing 
strategies that could be used to meet conservation and use 
objectives derived from existing law.  Consideration of 
the use of hatcheries for recovery is beyond the scope of 
the PEIS.  The scope of the PEIS is discussed in Chapter 
1.  Criteria used to narrow the range of alternatives 
considered are discussed in Section 2.2. 

 
# 2 

The EIS should identify any listed ESUs that require 
hatchery supplementation to keep populations from 
going extinct.  Harvesting of these hatchery fish 
would appear inconsistent with the ESA. 

EPA The PEIS focuses on the use of alternative fishing 
strategies that could be used to meet conservation and use 
objectives derived from existing law.  Consideration of 
the use of hatcheries for recovery is beyond the scope of 
the PEIS.  The scope of the PEIS is discussed in Chapter 
1.  Criteria used to narrow the range of alternatives 
considered are discussed in Section 2.2. 

 
Cumulative Effects 
 
# 1 
 

Cumulative impacts of fisheries must be considered 
within the context of all impacts other than harvest, 
such as habitat loss, hatcheries, hydropower, and 
flow regimes, or an unfair and unrealistic burden is 
placed on fishermen for the success of stocks.  Thus, 
fishermen should not be penalized for the failure of 
other agencies to enforce habitat rules.    

Pacific Coast 
Federation of 
Fishermen’s 
Association and 
San Luis & Delta-
Mendota Water 
Authority 

The Cumulative Effects section discusses the effects of 
hatcheries, hydropower, and other habitat related affects 
and their relationship to harvest to provide necessary 
context.   Consideration of how to allocate the burden of 
conservation between harvest and non-harvest activities 
is beyond the scope of the PDEIS.  Further language was 
added in Chapter 1 and section 1.3.1 in particular to 
clarify the scope. 

 
# 2 

The DPEIS provides an excellent discussion of the 
larger context of salmon management of which 
harvest management is a part.  The discussion 
should be brought forward in the EIS into Chapter 1. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Chapter 1 has been modified to better clarify the purpose 
and need and scope of the PEIS.  Chapter 1 comments on 
the larger context of salmon management, but the 
expanded discussion is properly placed in the Cumulative 
Effects section. 
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# 3 

The DPEIS should place heavy emphasis on the 
cumulative effects of the current rate of degradation 
of freshwater and estuarine habitat in Pacific Coast 
watersheds, the substantial amount of negative 
interaction with hatchery fish which appears to be 
occurring, and the loss of nutrients from salmon 
carcasses, when considering the proposed 
alternatives for ocean fishery management. 

United States 
Department of 
Interior 

The Cumulative Effects section provides necessary 
discussion about hatcheries, habitat, and other factors that 
affect the status of salmon populations.  The PEIS 
focuses on alternatives for managing salmon harvest 
recognizing that the status of the stocks will vary in 
response to natural variability and future human 
activities.    

 
Technical 
Corrections and 
Specific Comments 
 
# 1 
 

All references to “Yakama Indian Nation” should be 
changed to “Yakama Nation” in accordance with the 
tribe’s change of name. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Changes were made. 
 

#2 The document should acknowledge that selective-
retention fisheries have been employed for steelhead 
on the Columbia River for 20 years, yet wild 
steelhead have not recovered and in fact all stocks 
are now listed under the ESA, one as “Endangered.”.  
Having revealed that, NOAA Fisheries should be 
prepared to explain how selective-retention fishing 
can be a conservation tool in view of the evidence to 
the contrary. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

We disagree that this is relevant evidence that selective 
fishing can’t provide a conservation benefit.  The fact that 
steelhead continued to decline despite the use of selective 
fishing methods over that last 20 years, suggests that 
other factors were also contributing to their decline, not 
that the strategy of releasing wild fish is inherently 
flawed.  

#3 PES-6, Table ES-2: Under Biological Effects for 
Alt.2, catch numbers given for comparison with 
Alt.1 do not match numbers given above it for Alt.1 
in the Region/Alternative column. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Numbers are consistent with those in Table 4.3-3.  
Expected catch changes between alternatives.  

Technical 
Corrections and 
Specific Comments 
 
 
#5 

P1-2, 1.2: The context for the Purpose and Need 
should be fleshed out considerably.   

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Chapter 1 has been modified to better clarify the purpose 
and need and scope of the PEIS.  Chapter 1 comments on 
the larger context of salmon management, but the 
expanded discussion is properly placed in the Cumulative 
Effects section. 
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Technical 
Corrections and 
Specific Comments 
 
 
#6 

P 1-5, Section 1.2.3: This wording is slightly askew 
and implies that NOAA Fisheries regulates tribal 
fisheries, even if by the least restrictive means.  The 
tribes regulate themselves.  More accurate wording 
would be to strike out everything after “...Columbia 
River basin...” and continue with “... to the extent of 
reviewing proposed management actions for 
consistency with ESA requirements, treaty fishing 
case law standards, and the federal trust 
responsibility to federally-recognized Indian tribes.” 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 
 

#7 P 1-16, Second bullet should be amended to reiterate 
the language of the case law, which says tribes are to 
have the opportunity to take 50% of the harvestable 
number of fish. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 
 

#8 P2-4:  Discussion of criteria used to narrow the 
range of alternatives notes that Alternative 3 may be 
inconsistent with treaty case law standards, and 
notes that treaty fisheries can be regulated for 
conservation only if related legal standards are met, 
but nowhere are the conservation standards 
described.  The reader would benefit from a short 
description of conservation standards from the case 
law. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

New language has been added to chapter 1 describing the 
conservation standards. 

Technical 
Corrections and 
Specific Comments 
 
#9 

P2-12, 2.2.3.1: Reword first sentence to “... in all 
mainstem fisheries and in Columbia River basin 
tributaries where direct take permits apply.  Many 
tributaries are closed to fishing due to direct take 
prohibitions.” 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 
 

#10 P2-13, mid page: The CRFMP expired by design on 
December 31, 1998. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 
 

#11 P3-19, Fig. 3.3-3: These graphs don’t match with the 
captions and appear to be switched with Fig. 3.3-4. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The switch has been made. 
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#12 P3-66, The text references to these figures should 

emphasize that the stock composition of the runs 
shown in Fig. 3.5-2 has changed from primarily wild 
to primarily hatchery origin as habitat loss  and 
hatchery mitigation have replaced wild stocks above 
Bonneville Dam.   

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 
 

#13 This table should present a consistent set of 
parameters and years, else it does more harm than 
good in terms of informing the reader.   

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Table provides a general picture of relative success of 
meeting management goals. 

Technical 
Corrections and 
Specific Comments 
 
 
#14 

P3-71, Table 3.5-3: The assessment of “Fisheries 
Effects” in the table doesn’t match well with the text 
description.   

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 
 

Technical 
Corrections and 
Specific Comments 
 
 
#15 

P3-74, 3.5.3.1, second paragraph: After the first 
sentence, add that “The fishery at Celilo Falls, near 
The Dalles, Oregon, was a renowned gathering place 
and center of trade on the West Coast for centuries 
before the construction of The Dalles Dam in 1957.”  
The same could be said for Kettle Falls above Grand 
Coulee Dam.   

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 
 

#16 P3-75, footnote 21: The footnote is incorrect.  The 
tribes monitor and estimate the commercial sale to 
the public and report it together with ticketed 
landings during the commercial season.   

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 
 

#17 P3-75, harvest and effort trends: During the time 
period covered in this EIS, there was no commercial 
fishing in Zone 6 for spring chinook since 1977 or 
summer chinook since 1964 due to depressed stock 
status. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Language in second paragraph of that section clarifies 
that commercial spring and summer fisheries have been 
shortened or eliminated over the last two decades.  The 
language has been modified to emphasize point. 
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Technical 
Corrections and 
Specific Comments 
 
 
#18 

P3-83, 3.5.3.8, The third sentence would be 
somewhat more accurate to state, “In 1968, as a 
result of a Supreme Court ruling, the states were 
required to allow treaty fishing at usual and 
accustomed places in the mainstem Columbia River 
above Bonneville Dam.”  Also, what is the purpose 
of the first paragraph on P3-83? It has the 
appearance of two random thoughts having little 
informative value.  Suggest deleting it or fleshing it 
out with averages for a defined time series of data. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 

#19 P3-83, 3.5.3.9, next-to-last paragraph: I’d suggest 
The Dalles Dam rather than Hood River Bridge as 
delimiting the majority of fishing effort. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 

Technical 
Corrections and 
Specific Comments 
 
 
#20 

P3-85, Employment, Income, and Poverty Levels: 
These numbers are interesting in themselves, but 
they would be more informative if compared with 
state or regional averages.  The Columbia Gorge 
counties are routinely listed among the most 
depressed in Washington, so the economic impacts 
of various management alternatives have 
proportionally greater significance to communities 
bordering Zone 6.  This could be emphasized by 
comparisons with statewide averages for these 
parameters. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

Existing text provides comparative statistics for poverty 
levels in Washington and Oregon relative to Columbia 
River basin counties. 

#21 P3-89, Fisheries: This paragraph needs some work.  
Second sentence, delete everything after the first 
clause (...ceremonial uses, ...) and insert, “and tribal 
management policies prioritize the restoration of 
natural stocks and habitats.  Despite preferences for 
wild fish, most tribal fishers recognize that hatchery 
fish are more abundant in the river and in their 
harvests.  Subsistence fishing is permitted year 
round in the mainstem Columbia River unless closed 
by tribal regulation to meet management guidelines.  
Primary gears are hoopnets tied to scaffolds erected 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 
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on the bank, hook-and-line, and gillnets permitted 
by the tribal government in certain circumstances.  
Subsistence fishing in tributaries within the ceded 
area (Wind River on the west to the Methow River 
on the north) is allowed when and where returns are 
strong enough to meet spawning needs and provide 
harvestable surplus. Dipnets and hook-and-line are 
the only authorized gears in tributary fisheries. 
Gillnets may be used in Zone 6 as authorized by the 
tribe to harvest prescribed numbers of fish for 
ceremonial and subsistence purposes. Commercial 
fishing is conducted primarily with gillnets, but fish 
caught with the subsistence gears described above 
may be sold during commercial seasons.” 

Technical 
Corrections and 
Specific Comments 
 
 
#22 

P3-89, Commercial Fisheries: In general, all 
references to Yakama Indian Nation Bureau of 
Indian Affairs Report 1998 should be changed to 
Yakama Nation 1998 and cited in the references as 
an annual report to the Bureau of Indian Affairs. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 

Technical 
Corrections and 
Specific Comments 
 
 
#23 

P3-89, Ceremonial and Subsistence Fisheries: 
Delete the second sentence; I don’t know where 
those numbers came from, but they don’t resemble 
anything I’m familiar with.  I wouldn’t attempt to 
put a number on this.   

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 

#24 P3-90, second paragraph, last two sentences: If it is 
imperative to repeatedly state that the “need to 
harvest” wild salmonids in these fisheries varies by 
tribal member, clarify the point that the willingness 
to release is a function of market and subsistence 
values.  Wild steelhead are the only species I have 
heard of being released, and only from dipnets when 
there is little or no commercial interest in them.  
Steelhead are of lower subsistence value than Pacific 
salmon, and many tribal fishers would rather release 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 
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them than take them home. This is primarily a result 
of a traditional aversion to wasting resources than to 
any notion of selective fishing.  The distinction 
should be noted. 

Technical 
Corrections and 
Specific Comments 
 
 
#25 

P4-87, Table 4.4-1: There are some hatchery-origin 
sockeye returning from net-pen releases in Lake 
Wenatchee and from a small program at Cassimer 
Bar on the Okanogan River operated by the Colville 
Tribe.  I believe wild broodstock are used.  The 
Snake River sockeye run is almost entirely a product 
of captive rearing. Some number other than “0" 
seems appropriate. 

Confederated 
Tribes and Bands 
of the Yakama 
Nation 

The language has been modified. 

#26 Page ES6 
Table ES-2 
This table is confusing.  In the Columbia River 
Alternative 2 section, too many scenarios are mixed 
together.  It is difficult to follow.  In the Human 
Environmental Effects section for Alternative- 2, it 
is not clearly stated what the rationale for restricting 
tribal fisheries would be (or if tribal fisheries would 
be required to be selective – note: on page 2-17 it 
mentions that selective gear would only be 
recommended for tribal fishermen).  A statement 
should be inserted indicating that there would be a 
negative effect on the trust relationship between 
Indian Nations and the Federal Government.   In the 
Cumulative Effects section of Alternative 2, there is 
a bullet for “selective fisheries implemented to 
reduce impacts to listed fish.”  This section should 
be clarified.  The allowable harvest rate is key.  If 
selective fisheries are implemented, but the harvest 
rate on listed fish remains the same, as under the 
status quo scenario then impacts are not reduced, 
they are the same.  (i.e.:  if Columbia River fisheries 
are managed under status quo non-selective fisheries 
to keep the overall impact to Snake River Fall 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The table is provided as a summary.  Details and 
clarifications can be found in the appropriate sections.   
Language has been modified under Alternative 3. 
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Chinook to no more than 31.29% and if  selective 
fisheries are implemented to keep impacts to no 
more than 31.29%, then the impact on listed fish is 
the same.  The only thing that changes is the ability 
to access marked fish at a potentially higher impact 
rate.  Any comparison of selective and non-selective 
fisheries should be clear about this.) 
In the Human and Environmental Effects section of 
Alternative 3, the bullet, “Effect on trust relationship 
….” should be changed to, “Negative effect on trust 
relationship ...” 
 

Technical 
Corrections and 
Specific Comments 
 
 
#27 

Page ES10 
ES.3.3.1 
Change sentences referring to tribal gears to, “Set 
gillnets are the primary gear used in the tribal 
commercial fishery.  Other gears used in 
commercial fisheries include, drift gillnets, hoop 
nets, dip nets, and hook and line gear.  Ceremonial 
fishing typically uses set or drift gillnets, but may 
include other gears.  Subsistence fisheries typically 
use hoop nets, dip nets, and hook and line gear, but 
may use gillnets in Zone 6 and occasionally use 
spears or gaffs in tributaries.” 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 

#28 Page ES10 
ES.3.3.2 
Alternative 1.  This alternative should be clarified to 
indicate that for many fisheries it is currently the 
same as Alternative 2 and therefore there would be 
no difference in impacts.  An example is non-Indian 
spring chinook fisheries.  Virtually all non-Indian 
spring chinook fisheries (both commercial and 
recreational) in the mainstem Columbia River are 
already mark-selective fisheries.  One exception is 
the so-called terminal fishery in the Columbia off 
the mouth of the Wind River that targets returning 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Selective fisheries for spring chinook are just now being 
phased in.  However, with the exception of recreational 
steelhead fisheries, selective fishing was not common 
during the base years.  Alternatives 1 and 2 are structured 
to provide a contrast between management strategies that 
rely on the use of selective methods or not.  
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Carson Hatchery fish.  Since the recommendation 
for the Tribes to use selective gear is non-binding, 
the appropriate assumption is no difference between 
Alternative 1 and 2 for any Columbia River Spring 
Chinook stocks.  Most other tributary recreational 
fisheries are also already selective fisheries and 
therefore there would be little difference in the two 
alternatives.    
 

Technical 
Corrections and 
Specific Comments 
 
 
#29 

Page ES11 
ES.3.3.2 
Alternative 2.  This section should be clarified that 
for some listed stocks, mark-selective fisheries do 
not avoid the harvest of, but rather target listed fish.  
Almost all listed Snake River sockeye are mass 
marked.  A mark-selective fishery on sockeye would 
only allow the harvest of listed fish along with some 
non-listed fish from the Wenatchee.  Almost all non-
listed sockeye in the Columbia are wild fish and are 
not marked.   Many listed Upper Columbia steelhead 
are mass marked.  Mark selective steelhead fisheries 
in the mainstem Columbia or in the Upper Columbia 
tributaries target these fish.  Some listed Snake 
River basin spring/summer chinook are also mass 
marked.  Mark selective fisheries in the mainstem 
Columbia or in the Snake River and tributaries 
where these fish occur also target these listed fish.   
Alternative 2 would be correct as written if as part 
of the requirement to mass mark all non-listed 
hatchery fish there was also a requirement to not 
adipose clip any listed fish.  Is this the intention of 
Alternative 2?  If so this should be stated.  Not 
marking hatchery fish deemed important for 
recovery would in many cases be contrary to current 
NMFS policy.  In many cases such as listed Wells 
Hatchery stock steelhead, captive brood spring 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Alternative 2 does not presume that selective fisheries 
would be implemented in all cases.  Selective fishing still 
needs to be evaluated on a case-by-case basis.  
Commenter notes some cases where use of selective 
fisheries would be inconsistent with conservation 
objectives.  If a particular selective fishery does not 
provide a positive or neutral conservation benefit, it 
would not be implemented under alternative 2.  
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chinook at Lookingglass Hatchery, and 
supplementation fall chinook above Lower Granite 
Dam, the fish are either 100% mass marked or 
marked at very high rates.  This should be clarified 
as well.  What is NMFS policy under Alternative 2?  
 
There is a statement, “Option B would not allow 
harvest of surpluses of naturally spawning fish”.  
This should be clarified that it is referring to non-
listed naturally spawning fish such as Hanford 
Reach fall chinook and Clearwater River spring 
chinook.  Would this restriction apply to tribal 
fisheries?  If so, there should be a statement of the 
legal authority supporting such a restriction.   
 

Technical 
Corrections and 
Specific Comments 
 
 
#30 

Page 2-13 
Section 2.2.3.1  
Alternative 1 – No Action. 
“CRFMP conservation objectives are summarized in 
Table 2.2-3.”   Table 2-2.3 shows specifications of 
management measures rather than specific 
conservation objectives.  Alternative 1 would more 
appropriately be described by using the current 
management agreements that are agreed to by the 
U.S. v. Oregon Parties.  These include the sliding 
scale harvest matrix for spring chinook, and the 
harvest rate plans for summer chinook, sockeye, fall 
chinook, and steelhead.   These harvest rates should 
be shown in the DPEIS.  Even though current 
management agreements are of short duration, the 
harvest rates have generally been in place for some 
time and would not be expected to change 
dramatically in the near future.  It should be 
specified that under Alternative 1, most non-Indian 
recreational fisheries and some non-Indian 
commercial fisheries are already mark-selective 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

language related to Table 2.2-3 modified; 
Alternative 1 uses management measures that were 
applicable and agreed to by the parties for the 1996 – 
1998.  These agreements were generally extended to 
cover 1999 as well.  Management provisions for summer 
and fall season fisheries have not changed substantially 
since then.  Spring season fisheries are now subject to a 
more detailed abundance based harvest rate schedule.  
However, the allowable harvest levels are still centered 
around 7% - 9% range allowed under the earlier 
agreements with more or less harvest allowed depending 
on the status of the listed fish.  Non-treaty fisheries are 
still constrained in most cases to 2% as was the case 
under earlier agreements.  Tribal spring season harvest 
rates may increase to a maximum of 15% under the most 
recent agreements when returns are substantially higher, 
but this change does not substantially affect the contrast 
provided by the described alternatives. 
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fisheries.  It should be clearly stated that in these 
cases, there is no difference between Alternatives 1 
and 2.  There would be no change in impacts to 
natural stocks.  There is a statement that Alternative 
1 for the Columbia River Basin management area is 
based on observed management measures for the 
baselines analyzed.  This statement includes a 
footnote 12, which states that Alternative 1 is 
derived primarily from the 1996-1998 management 
agreements.   This is confusing since baseline 1 is 
from 1980 through the early 1990’s (the year should 
be specified). And baseline 2 is from 1994-1997.  Is 
the DPEIS comparing the management objectives 
and limits in place in 1996-1998 with the run sizes 
in earlier years?  If so, this should be clarified.  And 
again the management agreements in place in 1996-
1998 are not the appropriate agreements to use for a 
“No Action” alternative. 

Technical 
Corrections and 
Specific Comments 
 
 
#31 

Page 2-14 
Section 2.2.3.2 
Alternative 2.  This section indicates that the only 
change between Alternative 1 and 2 is the 
imposition of mark-selective fisheries (i.e., 
“Alternative 2 for the Columbia River Basin 
considers the environmental consequences 
associated with live capture and selective as well as 
the use of terminal fisheries”).  It does not say 
anything about mandating reduced harvest related 
impact rates on wild stocks.  Therefore, the reader 
must assume that the allowed harvest impact rates 
assumed under Alternative 1 would also be the 
allowed harvest rates under Alternative 2.  It follows 
that in general the observed changes between 
Alternatives 1 and 2 would be a general increase in 
harvest of marked hatchery fish while maintaining 
the same harvest related impacts on wild stocks.  

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Language was added to clarify that the conservation 
constraints applied under alternatives 1 and 2 would be 
the same.   
Commenter questions why selective fisheries would be 
applied for non-listed coho.  The use of selective fisheries 
is not limited to application to listed species.  The NEPA 
analysis takes a broader view related to the benefits of 
listed and unlisted fish.  Although considerable attention 
is paid to listed fish, the PEIS considers the effects of 
alternative strategies on all species and stocks. 
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There would be some conversion of landed catch of 
wild fish to include release mortality of wild fish. 
This is an important point and should be stated 
clearly.  If it is the intention of the authors to 
compare status quo with decreased harvest impacts 
and no harvest impacts, it would not be necessary to 
include any reference to mark-selective fisheries in 
the document at all.   Under “number two”, the 
statement, “Under one option, selective fisheries in 
mixed stock areas would be coupled with terminal 
fisheries in areas where incidental harvest of listed 
ESUs is exceptionally low. (e.g. Hanford Reach).”  
This statement should clarify the word terminal.  It 
appears that the intent is that the terminal fishery 
would not be selective, but that is not entirely clear.  
The statement, “A second option would consider 
only the use of live capture, selective harvest 
techniques in mixed stock areas.” should also be 
clarified.  Does this option include no terminal area 
fishing or just no non-selective terminal area 
fishing?  Assuming that the intent is no terminal 
fishing of any kind in areas with harvestable non-
listed fish Precludes the opportunity to access these 
fish. The impact of terminal fisheries targeting 
harvestable non-listed fish on listed wild fish is 
arguably low but not necessarily “exceptionally 
low”.   This should be clarified and the words 
“Terminal fishing” and  “exceptionally” should be 
defined. 
   
Since coho in the Columbia Basin are not listed, the 
DPEIS should explain the rationale for requiring in-
river mark selective fisheries for non-Indians, or 
recommending them for the tribes. 
There should be some discussion under Alternative 
2 that managing mark-selective fisheries requires 
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good estimation of release mortality rates.  If release 
mortality rates are not known or are estimated 
incorrectly (either high or low), the effects of 
selective fisheries on released wild fish will be 
unpredictable and could present risks to depleted 
stocks.  In many cases current release mortality rates 
are largely expert opinion backed to various degrees 
by small scale studies that were often done long ago 
and sometimes in areas quite different from the 
areas where they are applied.  When mark-selective 
fisheries are adopted, strong effort needs to be made 
to assess release mortality rates to avoid the risk of 
unanticipated consequences to natural stocks. 

Technical 
Corrections and 
Specific Comments 
 
 
#32 

Page 2-15 
Table 2.2-3 
This table appears to have left out tribal commercial 
fishing in Zone 6.   

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 

#33 Page 2-16 
Table 2.2-4 
This table appears to have left out tribal commercial 
fishing in Zone 6. 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia  

The language has been modified. 
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Technical 
Corrections and 
Specific Comments 
 
 
#34 

Page 2-17 
Section 2.2.3.2 
Number 3.  Gear Types.  It states selective gear, 
“…would be required for non-Tribal fishermen and 
recommended for Tribal fishermen..”  The DPEIS 
should state the assumption for the adoption of the 
recommendation by tribal fishermen.   There is legal 
requirement for the tribes to use selective gear. 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The analysis in the PEIS assumes that the tribes would 
chose to use selective gear, but recognizes that there is no 
legal obligation for them to do so. 

#35 Page 2-21 
Section 2.3.2.3 
Other alternative selective harvest methods or gear 
types are available for Columbia Basin fisheries.  
These include, tangle nets, traps, beach seines, purse 
seines, fish wheels, and dip nets. 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Language has been modified; Section 2.3.2 generally 
discusses alternative gear types that were not considered 
as an option for use in the fishery.  Table 2.2.4 lists the 
gear types that were presumed available in the 
consideration of Alternative 2 and includes all of those 
listed in the comment.   

#36 Page 3-67 
Table 3.5-1 
The column titled “Escapement Goal Met?” should 
be clarified to indicate that there are no currently 
agreed to escapement goals in US v OR management 
agreements, but a comparison to the goals in the 
expired CRFMP can be made. 
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The origin of escapement goals is variable. 
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Technical 
Corrections and 
Specific Comments 
 
 
#37 

Table 3.5-2 
This table should clarify if whose goal (i.e., state 
goal, or goal from expired CRFMP, etc.) is referred 
to. Corrections: Wild Summer steelhead Escapement 
at Bonneville – A- run – During 1988-1997, this 
escapement goal was met once in 1988.  B-run  - 
During 1988-1997, this escapement goal was met 
once also in 1988.  The percentages shown are not 
correct.  (source TAC A and B –Index data). 
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 

#38 Page 3-68 
Section 3.5.2.2 
Snake River Sockeye and chum were included in the 
first paragraph but discussions of fisheries impacts 
on the ESUs were omitted from this section.  Was 
this intentional?  If so, Why? 
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 

Technical 
Corrections and 
Specific Comments 
 
 
#39 

Page 3-70  
Table 3.5-3 
Corrections/Clarifications:  Table title should read 
“…Chinook salmon and Steelhead ESUs.” (It left 
out sockeye – is this intentional?) 
Upper Columbia Spring Chinook – Population 
Trend  - Should read, “long term decline, short term 
increasing trend (1998-2001).”   
Snake River Spring/summer Chinook – Population 
Trend – Should read, “long term low, except record 
high returns in 2000 and 2001.”   
Upper Columbia fall chinook – Recent Natural Run 
Size – should read, 1997-2001 average run size at 
Lower Granite 1,103 (source TAC and NMFS 
preliminary 2001 estimate). Population Trend  - 
Should read, “long term decline but increasing trend 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 
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since 1994.” 
Upper Columbia Steelhead – ESU column should 
mention that Wells Stock Hatchery fish are listed as 
endangered also.  Recent natural run size should be 
clarified to mention that the 1977-2001 average wild 
run size at Priest Rapids dam is 2,229 (source 
WDFW). Population Trend  - Should read, “long 
term low, short term increase since 1997 with 
highest natural run since 1986 in 2001”. 
Snake River Basin Steelhead. The “Recent Natural 
Run Size” is incorrect.  The 1977-2001 average wild 
steelhead count at Lower Granite Dam is 17,600 not 
<10,000.  The “Population Trend” should be 
corrected to read, “Long Term decline, increasing 
trend since 1996.” 

Technical 
Corrections and 
Specific Comments 
 
 
#40 

Page 3-77 
Section 3.5.3.5. 
This section is a bit misleading because starting 
around 1997; the tribes began not only selling fish to 
commercial buyers (data shown in figure 3.5-4), but 
also selling fish direct to the public.  These sales 
have grown, making up an important component of 
the ex-vessel value.  The section should also clarify 
that not only total landings have declined, but the 
price per pound has declined sharply over the same 
time period.  This is largely due to competition from 
farmed salmon.   
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Language has been modified in Section 3.5.3.8. 
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#41 Page 3-89 

Section 3.5.3.10 
Commercial Fisheries Clarification – Some mention 
should be made that the Yakama Nation sometimes 
authorizes commercial fisheries in some tributaries 
and terminal fishing areas such as the Klickitat 
River and Drano Lake.  Commercial fishing in these 
areas is usually dependent on numbers of returning 
hatchery fish. 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 

Technical 
Corrections and 
Specific Comments 
 
 
#42 

Page 3-95 
Section 3.5.3.10 
Fisheries Clarification – Some mention could be 
made that fisheries are important to the Nez Perce 
tribe in the same ways as for the other tribes.  The 
Nez Perce Tribe participates in commercial, 
ceremonial, and subsistence fisheries in Zone 6 as 
well as fisheries in much of the Snake River Basin.  
Fisheries in the Snake River and its tributaries are 
typically ceremonial and/or subsistence, but the tribe 
may authorize commercial fisheries usually 
targeting abundant returning hatchery fish. 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 

#43 Page 4-88 
Section 4.4.1.2 
Under Alternative 1, there is discussion comparing 
the two baselines.   It seems like there is little 
likelihood of the future being very much like either 
baseline 1 or 2, which seems to make the entire 
analysis questionable.  Assuming there is validity to 
the baselines, the total harvests are questionable and 
possibly incorrect (see comments on table 4.4-2). 
 
Under Alternative 2:  Again, it should be clarified if 
the DPEIS assumes that the tribes use selective gear 
or not.  The harvests under Alternative 2 are also 
questionable (see comments on table 4.4-2).  There 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The baselines are not meant to predict future conditions, 
but provide plausible scenarios for relative comparison of 
alternatives.  Additional comments regarding 
assumptions about tribal participation in selective 
fisheries have been included in Sections 2.2.3.2 and 
4.4.1.1. 
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is a statement, “A relatively large number of 
hatchery steelhead would escape fisheries under the 
effort levels assumed in Alternative 2, Option A.”  
Why is this?  Steelhead sport fisheries are assumed 
to be selective fisheries under Alternative 1 as well 
as Alternative 2.  If the tribal fisheries do not change 
to selective fisheries under Alternative 2, then the 
effort and impacts should be the same.  If the tribal 
fisheries did change to selective fisheries, then 
shouldn’t fewer hatchery steelhead escape fisheries, 
not more? 

Technical 
Corrections and 
Specific Comments 
 
 
#44 

Page 4-89 
Table 4.4-2 
This table is confusing.  It is very difficult to guess 
how these assumed “harvests” were calculated or if 
they are correct.  Some of the numbers are 
suspicious and appear to likely be incorrect.  For 
instance, under Alternative 1, the tribal Zone 6 
commercial harvest is assumed to be 1,500 sockeye.  
Under Alternative 2, Option A the harvest is shown 
to be 3,400 and under Option B it is shown to be 
zero.  Since the DPEIS is unclear as to whether it 
assumes tribal fishing would follow the 
“recommendation” to use selective gear it is hard to 
know what the effect would be of Alternative 2.  
Since the difference between Option A and B is only 
whether or not fisheries are allowed in terminal 
areas, the catches shown should be the same.  They 
are not.  Alternative 1 should show the catch under 
status quo non-selective fisheries.  If the tribes did 
not fish selectively under Alternative 2, the catch 
should be the same as shown in Alternative 1.  It is 
not.  If the tribes did fish selectively, with requiring 
the release of all non-marked (and incidentally 
primarily non-listed wild fish), the catch would drop 
nearly to zero, because very few marked (and 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Additional comments regarding assumptions about tribal 
participation in selective fisheries have been included in 
Sections 2.2.3.2 and 4.4.1.1.  The analysis does assume 
that the tribes use selective gear and release unmarked 
fish.  For sockeye Option B, Baseline 1 assumes that 
sockeye are released except in the Tributary sport fishery.  
Under Option A, Baseline 1, fish in excess of escapement 
needs are distributed across fisheries in terminal areas.  
Column headings are modified.  For steelhead, catches 
are higher for Alternative 2, Option A than Alternative 1 
also because of presumed increased harvest in terminal 
areas.   
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primarily listed) sockeye are caught in the Zone 6 
fishery.  If the DPEIS assumes that sockeye fishing 
would be managed as a “reverse” mark-selective 
fishery in which listed marked fish are released and 
wild non-listed fish are retained, it should be clear 
about this.  In this case because of the very low 
numbers of marked fish, the catches would be 
almost the same as in Alternative 1.  For the Zone 1-
6 and tributary sport fishery, the steelhead catches in 
Alternative 1 should be the same as in Alternative 2 
option A since under both scenarios because the 
fisheries in question are selective.  Why are these 
numbers different?  For the Zone 6 C&S fisheries 
and Tribal C&S fisheries, are these fisheries 
assumed to be mark-selective?  If not, why are the 
catches different between Alternative 1 and 
Alternative 2 Option A.   They should be the same.  
If the fisheries are assumed to be selective, why do 
most catches go down except for sockeye, which 
goes up for the Zone 6 C&S fishery.  Shouldn’t 
these catches increase (except for sockeye) if the 
DPEIS is assuming the tribes are harvesting 
hatchery fish at a higher rate than under Alternative 
1.  Is the column marked Tribal C&S tributary 
catches?  Whatever it is supposed to represent, the 
tribes utilize all stocks in their areas for ceremonial 
and subsistence use.  There should be some 
assumption of catch for all of the upper river 
chinook, coho, and steelhead stocks.   The same 
questions apply to Table 4.4-3.  Given that for most 
of the table it is not clear how the numbers are 
derived and for the few numbers that it does seem 
clear that this raises questions about the entire 
DPEIS analysis. 
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Technical 
Corrections and 
Specific Comments 
 
 
#45 

Page 4-92 
Section 4.4.1.2 
Alternative 2, Option A. 
There is a statement: “This analysis assumes that all 
fish that exceed the escapement goal can be 
harvested in terminal fisheries.”   Again it is not 
clear if the analysis assumes whether the terminal 
fisheries are mark-selective or not.   It should be 
made clear in this section that the idea that terminal 
fisheries are going to be expanded enough to catch 
even a modest amount more fish than current 
terminal fisheries do is extremely unlikely.   There is 
probably very little room for expansion of terminal 
tribal commercial fishing, because there are not 
enough sites where commercial fishers could access 
enough commercial quality fish beyond current 
practices.  There is virtually no chance of being able 
to start non-Indian commercial fishing in terminal 
areas for logistical and other reasons.  Sport fisheries 
are often quite liberal under the status quo in 
terminal areas.  Increasing season lengths is often 
impractical because of run timing.  Increasing bag 
limits may work some but are unlikely to be 
increased too high.  There are often not enough 
accessible points to increase sport fishing effort 
much beyond current levels.  Because of these 
factors the information shown in Table 4.4-4 is 
largely conjecture and is therefore meaningless. 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Comment points out that the ability to access additional 
fish in terminal areas is likely limited.  This point is made 
in Section 4.4.1.2 and emphasized by heading of Table 
4.4-4 which lists the numbers as estimated maximum 
additional harvest …, and again in the table footnote. 

Technical 
Corrections and 
Specific Comments 
 
 
#46 

Page 4-93 
Table 4.4-4 
The title is incorrect.  It should read, “Estimated 
maximum additional harvests of hatchery salmon, 
“healthy” fall chinook, and “healthy” wild sockeye 
under Alternative 2, Option A.”  
The headings are not very clear.  What is the column 
“Natural Releases”?  What is the difference between 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 

The language has been modified. 
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“Incidental Mortality” and “Total Incidental 
Mortality”?  Where is this assumed incidental 
mortality come from?  Isn’t this table discussing the 
option of increased directed terminal fishing?  If so, 
why is there incidental mortality?  This table should 
come with a large notation indicating that it is 
largely conjecture and that increasing terminal 
fishing to this degree is extremely unlikely.  The 
assumed escapement goal shown for upriver natural 
bright fall chinook above Snake River confluence is 
not correct.  The goal of 43,500 is at McNary Dam 
not above the Snake River.  It is also a combined 
goal for fish returning to fall chinook hatcheries 
above McNary as well as wild spawning fish.   This 
should be corrected and clarified.  If under 
Alternative 2, fisheries below the Snake River could 
retain only hatchery fish, and fisheries in the 
Hanford Reach could retain wild fish, then the 
McNary goal would need to be adjusted.  The area 
between McNary Dam and the mouth of the Snake 
River is generally open for fall chinook sport 
fishing.  Does the analysis assume that this fishery is 
part of the Terminal fishery?  If it is part of the 
terminal fishery, then there would still be impacts to 
Snake River fall chinook.  If it is not, it would make 
it that much more difficult to harvest the “surplus for 
harvest” fish. 
 

the Columbia 
River Basin 

Technical 
Corrections and 
Specific Comments 
 
 
#47 

Page 4-94 
Section 4.4.1.2 
Alternative 3. 
This section is misleading and/or incorrect.  There is 
a statement, “Natural populations would rebuild 
more quickly.  Absent harvest, the need for survival 
improvements in other life stages would diminish.”   
If the DPEIS claims that status quo harvest levels 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 

The language has been modified. 
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are high enough to change time to recovery in any 
significant degree, some data or analysis 
demonstrating it should be included.  Many natural 
stocks in the Columbia have lambdas less than one 
with or without harvest.  For those with lambdas 
greater than one, eliminating harvest would not 
increase lambda to the degree that recovery time 
would be decreased significantly.  Without 
significant increases in survival from other life 
stages rebuilding and recovery is simply not possible 
with or without harvest.  These sentences should be 
either clarified and corrected or simply deleted. 
 

the Columbia 
River Basin 

Technical 
Corrections and 
Specific Comments 
 
 
#48 

Page 4-94 
Section 4.4.1.3 
Alternative 2 
The statement: “The natural component of Columbia 
Basin Chinook Runs ranges from 0 to 60 percent”, is 
somewhat misleading, if not erroneous.  If you 
include some hatchery stocks like Spring Creek fall 
chinook or Carson spring chinook, then maybe the 
statement is true that the natural component is 0, but 
given the much broader stock levels that have been 
discussed in the DPEIS, the statement is wrong.   
The statement should be clarified or corrected. 
 
The document states that under Alternative 2, 
selective fisheries are implemented and that fishing 
mortality on the natural runs would be reduced by 
approximately 90%.   The document needs to be 
clear if it assumes tribal fisheries follow the 
recommendation to use selective gear.  If it does 
assume this, then while it is possible that impacts to 
natural stocks might be less, it is not guaranteed.  It 
completely depends on the allowed impact limits on 
natural fish.   If the Alternative 1 impact to Snake 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Language has been modified to address the comment.  
Additional comments regarding assumptions about tribal 
participation in selective fisheries have been included in 
Sections 2.2.3.2 and 4.4.1.1. 
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River Summer Chinook is 2%, then there is no 
reason that if selective fisheries are implemented 
that the impact rate to summer chinook couldn’t still 
be managed at 2%.  Fisheries targeting marked 
hatchery fish continue until the allowed incidental 
impact on the natural run is reached.  This is how 
mark-selective fisheries have generally been 
implemented.  If on the other hand the assumption in 
Alternative 2 is that the allowed impact rate on 
natural stocks would be reduced, then this should be 
made clear.  If Alternative 2 is simply the imposition 
of mark-selective fisheries with no change in the 
allowed impacts on natural stocks, then this should 
also be made clear.  If the allowed impacts on 
natural stocks remains at Alternative 1 levels, then 
the only result of Alternative 2 would be an increase 
in catch of hatchery fish with no change in the 
impacts to wild fish.  If Alternative 2 assumes a 
reduction in allowed harvest rate on natural stocks, 
then mark-selective fisheries are not necessarily 
necessary to achieve that.  Fisheries assumed under 
Alternative 1 could simply be managed for reduced 
harvest rates to the required levels.  Catches of 
natural and hatchery fish would both decline 
accordingly.  The point is that either mark-selective 
or non-selective fisheries can be used to achieve a 
desired impact rate on a natural stock provided that 
release mortality rates can be estimated correctly.  
The introductory paragraph on this page should be 
re-written to clarify these points. 
 

Technical 
Corrections and 
Specific Comments 
 
 

Page 4-95 
Tables 4.4-5 and 4.4-6 
These tables have separated Snake River 
Spring/Summer ESU into two categories, but 
combined three steelhead ESUs in one.  There is no 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 

These tables provide examples of the effects on 
escapement of implementing selective fisheries.  The 
stocks shown provide examples.  Not all stocks were 
included.   
Language was added in Sections 2.2.3.2 and 4.4.1.1 to 
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#49 section on the listed Upper Columbia spring chinook 

ESU.  This is confusing.  Based on the information 
in the DPEIS, the incidental mortality rates shown 
for Alternative 2 are incorrect and misleading.   In 
the description of Alternative 2 provided in Section 
2.2.3.2, there is no mention of a requirement to 
reduce impact rates on natural fish only that 
selective gears be used.  Therefore one would 
assume that fisheries would proceed until the status 
quo impact limits on natural fish would be reached.  
The result might be that substantially higher 
numbers of hatchery fish would be harvested but the 
impact on natural stocks would be exactly the same.   
These tables should be corrected.   
 

Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

clarify that Alternative 2 assumes that selective fisheries 
in mixed stock areas were implemented assuming that 
wild stock impacts would be reduced.  The number of 
fish encountered was assumed to be the same with wild 
fish released subject to a 10% mortality rate.   

Technical 
Corrections and 
Specific Comments 
 
 
#50 

Page 4-96 
Section 4.4.1.3 
Upriver Fall Chinook.  The section indicates various 
numbers of wild fish would be released in Zone 1-6 
fisheries.  Under Alternative 1 the allowed harvest 
rate is the allowed harvest rate on the wild fish.  
Does Alternative 2 assume that fisheries would be 
allowed to only retain hatchery fish but that they 
would still allow status quo impacts on the Hanford 
Brights?  If so, in many years there would be so 
many Hanford Brights that all hatchery fish could in 
theory be harvested which would not allow hatchery 
egg take goals to be met and the allowed harvest rate 
on Hanford Brights would probably not be met.  So, 
in this case Alternative 2 would probably see a 
reduction in the impact rate on wild fall chinook.  
There is a statement: “Option A assumes that 
terminal fisheries would be implemented that target 
upriver fall chinook in the Hanford Reach area.”  
There should be a clarification that in most years it 
would not be possible to harvest anywhere near the 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Language included in Section 4.4.1.2, Alternative 2, 
Option A and elsewhere acknowledges potential benefits 
of terminal fisheries are maximum, and benefits would be 
less to the degree that all surplus fish cannot be 
harvested. 
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number of harvestable fish present in the Hanford 
Reach.  Sport fisheries are already generally quite 
liberal.  There is probably little opportunity to 
realistically expand them.   There are limited access 
points and the area is somewhat remote to attract 
additional fishers.  The Yakama Nation has 
experimented with commercial fishing in the 
Hanford Reach in the past and found it generally 
unworkable.  The area is not conducive to gillnetting 
and the fish are in only marginally commercially 
marketable condition.  It is very unlikely that a 
significant commercial fishery could ever be 
developed there. 

Technical 
Corrections and 
Specific Comments 
 
 
#51 

Page 4-96 
Section 4.4.1.3 
Upriver Summer Chinook.  Does this section refer to 
Snake River Summer Chinook as Table 4.4-5 refers 
to?  This should be clarified.  Assuming it does refer 
to Snake River Summer Chinook, the 60% natural 
spawning rate is incorrect.  Based on TAC data for 
the 88-97 time period the percentage is only 50%.  
The Zone 6 tribal C&S harvest during this period 
ranged from 57 to 1499 with an average of 376 
(Source TAC).  The section fails to mention that 
during this period the Zone 1-5 impacts range from 
22 to 290 with an average of 75.  Some of the Zone 
1-5 impacts are incidental impacts to the selective 
sport fishery for steelhead.  The rest is incidental 
impacts in the commercial sockeye and shad fishery.  
Even if the section refers to all upriver summer 
chinook, the wild proportion and impacts shown are 
incorrect.  The percent wild would be less than 60% 
and the harvest impacts would be greater.  Some 
documentation for the percentage used should be 
included.  The statement: “Alternative 2 would 
reduce the average incidental C&S mortality to 50 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Analysis shown in tables 4.4-2 and 4.4-3 refers to Upper 
River Summer Chinook as indicated.  The analysis in 
tables 4.4-5 and 4.4-6 is separate and focuses on key 
stocks and the potential changes to escapement for those 
stocks.  Data are from ODFW/WDFW 1998.   
The language has been modified. 
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fish for Baseline 1 and 140 fish for Baseline 2.” is 
incorrect.  Even if the tribes adopted selective 
fishing under Alternative 2, the C&S catch would 
most likely increase as more of the plentiful and 
nearly 100% mass marked hatchery summer 
chinook were caught while the wild fish impacts 
stayed the same.  The section should indicate that 
Zone 1-5 catches would stay the same or increase 
and the wild fish impacts would probably be the 
same.  The sport fishing catches would stay the 
same assuming the fishery remains a selective 
steelhead fishery.  They would increase if a selective 
summer chinook fishery were added.  In either case 
the wild fish impacts could be managed to stay the 
same.  The Zone 1-5 commercial impacts would stay 
the same because the shad fishery would be 
unaffected by this DPEIS.  It already requires the 
release of summer chinook.  The sockeye fishery has 
been managed as a reverse mark-selective fishery, 
so hatchery sockeye are released.  The statement: 
“Some of the released fish would augment 
escapement after accounting for release mortality 
and subsequent passage through the dams.”, is 
incorrect.  There would not be any extra fish to 
augment escapement assuming that no change is 
made in the harvest rate on wild fish.  (Again, 
analyzing the effects of reduced harvest rates on 
wild fish is a completely separate analysis from that 
of analyzing the effects of the imposition of 
selective fisheries.) 

Technical 
Corrections and 
Specific Comments 
 
 
#52 

Page 4-96 
Section 4.4.1.3 
Upriver Spring Chinook.  Does this section refer to 
Snake River Spring Chinook as Table 4.4-5 refers 
to?  This should be clarified.  Assuming it does refer 
to Snake River Spring Chinook, the 35% natural 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 

Analysis shown in tables 4.4-2 and 4.4-3 refers to Upper 
River Spring Chinook as indicated.  The analysis in tables 
4.4-5 and 4.4-6 is separate and focuses on key stocks and 
the potential changes to escapement for those stocks. 
Language has been added from previous comments to 
better explain assumptions of the analysis. 
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spawning rate is correct, but if it is referring to all 
upriver spring chinook it is not (Based on TAC data 
for the 88-97 time period).  If the section refers to all 
upriver spring chinook then the proportion wild is 
much less.  The statement, “…as high as 95% in 
terminal areas where harvests have been allowed in 
recent years.”  This statement should be 
documented.   In virtually any case, since the listings 
began, harvests in terminal areas with listed fish are 
only allowed if directed at abundant returning 
hatchery fish.  This would mean that in any area 
with terminal harvest the proportion of fish present 
that are wild fish would be fairly to very low.   In 
many terminal areas the proportion wild is very 
high, close to 100%, because they are upstream of 
the hatcheries.  There are stray hatchery fish in 
many areas but the proportions are often not high.  
This sentence should be clarified and corrected.  
Footnote 10 needs to be clarified.  Again, fisheries 
for spring chinook are managed with harvest rates 
on wild stocks.  If the tribal C&S fishery used 
selective gears, it would simply harvest more 
marked hatchery fish while keeping wild fish 
impacts the same.  The difference between 
Alternative 1 and 2 would be that landed catch of 
wild fish under Alternative 1 would be turned into 
release mortality under Alternative 2.  There would 
be no change in impacts so there would be no 2,200 
fish released alive per year.  This sentence should be 
corrected. 

Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 
 

Technical 
Corrections and 
Specific Comments 
 
 
#53 

Page 4-97 
Section 4.4.1.3 
Upriver Summer Steelhead.   The document states 
there would be no difference in sport fishery impacts 
between Alternative 1 and Alternative 2, Option B.   
Would this not be also true for Option A?  There is a 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 

Assumptions used in the analysis are outlined in Sections 
4.4.1.1 and 4.4.1.2.  Additional comments regarding 
assumptions about tribal participation in selective 
fisheries have been included in Sections 2.2.3.2 and 
4.4.1.1.  The analysis does assume that the tribes will 
participate in selective fisheries. 
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statement: “Commercial Tribal and mainstem C&S 
fishermen combined would release 12,200 and 3,400 
wild steelhead annually for Baselines 1 and 2, 
respectively.  A significant portion of these would 
accrue to escapement.”  This statement is incorrect 
for three reasons:  1.  Tribal harvests are managed 
for harvest rate impacts on wild stocks.  If the tribes 
did switch to mark-selective fishing in the 
mainstem, the harvest of hatchery fish would 
increase and the impacts to the wild fish would be 
exactly the same.  2.  Since the DPEIS states that 
mark-selective gear is only recommended for tribal 
fishers, it is simply conjecture to assume 
compliance.  The DPEIS should be very clear about 
this.  3.  Any wild fish not harvested still have to 
make it through the hydro-system.  Claiming a 
significant portion make it may be an exaggeration 
depending on flow conditions.  The sources of the 
12,300 and 3,400 fish released should be identified. 

Oregon, and 
California, and in 
the Columbia 
River Basin 

 

Technical 
Corrections and 
Specific Comments 
 
 
#54 

Page 4-97 
Section 4.4.1.3 
Lower River Summer Steelhead.   The same 
comments in the above section apply to the language 
regarding lower river steelhead.  The sources of the 
30 fish released should be identified. 
  

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Language has been added from previous comments to 
better explain assumptions of the analysis.  Estimates for 
the number of fish released come directly from tables 4.4-
2 and 4.4-3.   
 

#55 Page 4-97 
Section 4.4.1.3 
Coho Salmon.  Since Coho salmon are not listed, 
why would Alternative 2 or 3 apply to coho?  The 
sources and calculations of the numbers of fish 
released should be identified as well as which 
fisheries they are from.  There should be a notation 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 

The analysis assumes that selective fisheries would be 
implemented for coho regardless of their listing status.  
Estimates for the number of fish released come directly 
from tables 4.4-2 and 4.4-3.  For example, 32,600 fish 
released is the difference between total coho harvest 
under Alternatives 1 and Alternative 2, Option B. 
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that for coho above Bonneville, the proportion wild 
is very small, but many of these hatchery origin fish 
not including the Klickitat coho are being used in 
recovery programs.   

California, and in 
the Columbia 
River Basin 

Technical 
Corrections and 
Specific Comments 
 
 
#56 

Page 4-97 
Section 4.4.1.3 
Sockeye Salmon.  If this section is supposed to 
address all Columbia Basin sockeye, it should 
address the effects on the Wenatchee and Okanogan 
stocks as well as the Snake River stock.  The section 
states that four additional sockeye would migrate 
past Lower Granite Dam.  The document does not 
say where these fish would come from.  During the 
1988-97 period the estimated numbers of Snake 
River Sockeye at the mouth of the river ranged from 
1 to 43 with and average run of 9.  In eight of those 
years the harvest impacts were less than 1.  In one 
year the impact was 1 and in one year (with the 
largest run size) the impact was 21. (TAC data)  It is 
hard to imagine how changing harvest strategies 
would produce and average of 4 fish per year when 
status quo fisheries normally have no impact on this 
stock.  The document should clarify how this is 
possible.  The section should clarify how the DPEIS 
envisions mark-selective fisheries under Alternative 
2 being utilized.  If conventional mark-selective 
fisheries were used for sockeye fishing, the 
endangered Snake River Stock would be targeted, 
because they are mostly hatchery fish and almost all 
mass marked.  The Wenatchee and Okanogan stocks 
are almost all wild fish and are marked at very low 
rates but make up all of the harvestable fish.  Does 
the DPEIS intend that Alternative 2 would include 
fisheries that target endangered sockeye and release 
harvestable wild fish? 
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 
The analysis assumes that all sockeye caught in mixed 
stock areas will be released. Sockeye from the upper 
Columbia are primarily wild fish and are unmarked.  All 
sockeye from the Snake River are listed as endangered.  
Those from the captive broodstock program may be 
released, but obviously would not be targeted for harvest. 
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Technical 
Corrections and 
Specific Comments 
 
 
#57 

Page 4-98 
Section 4.4.1.3 
Alternative 3 – No Incidental Take.   This section 
should include language that indicates that while 
natural spawning escapements might be somewhat 
higher with no fishing, that this increase in 
escapements would not in and of it self be sufficient 
in almost any case to recover natural fish 
populations. 
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 
 

#58 Page 4-98 
Section 4.4.1.4 
Listed ESUs: The document fails to include 
discussions of the Snake River Steelhead ESU and 
the Columbia River Chum ESU.  These need to be 
included.  If they are not included, there should be 
some discussion included as to why NMFS thinks 
this DPEIS would fulfill NEPA requirements 
regarding these ESUs. 
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 
 

Technical 
Corrections and 
Specific Comments 
 
 
#59 

Page 4-99 
Section 4.4.1.4 
Upper Columbia River Spring Run ESU: The 
harvest rate is incorrect.  The average in-river 
harvest rate from 1988-1993 (Baseline 1) was 10.5% 
so adding any ocean fishing mortality would 
increase this harvest rate to above that.  The 
estimated ocean fishery impacts should be stated.  
The average in-river harvest rate from 1994-1997 
(Baseline 2) was 7.1%.   There is a sliding scale 
harvest matrix that is currently in use that should be 
reference for expected Alternative 1 harvest rates.  
Under Alternative 2, since the DPEIS indicates the 
only change is the imposition of mark-selective 
fisheries and not a decrease in the allowed harvest 
rate on natural fish, there would be no change in the 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The inriver harvest rate for Upper Columbia River spring 
chinook was approximated, but not modeled specifically.  
Assumptions used in the analysis are outlined in Sections 
4.4.1.1 and 4.4.1.2.  Additional comments regarding 
assumptions about tribal participation in selective 
fisheries have been included in Sections 2.2.3.2 and 
4.4.1.1.  The analysis does assume that the tribes will 
participate in selective fisheries. 
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harvest mortality on this ESU.  The only difference 
would be that some of the non-Indian landed catch 
would be converted to incidental release mortality.   
However, if Alternative 1 is supposed to deal with 
“No Action” from current management, Alternative 
1 already assumes non-Indian selective sport and 
commercial fisheries on the ESU.  The DPEIS 
should not assume the tribes would implement 
mark-selective fisheries.  So in reality, Alternative 1 
and 2 are exactly the same for this ESU. 

Technical 
Corrections and 
Specific Comments 
 
 
#60 

Page 4-99 
Section 4.4.1.4 
Snake River Fall Run ESU.   This section should be 
clarified to indicate that the current harvest rate limit 
on this ESU is 31.29% and that the wild run size has 
been increasing since 1994.  Under Alternative 2, 
the in-river harvest rate limit would not change.  The 
observed harvest rate might or might not decrease 
somewhat depending if there is sufficient hatchery 
fall chinook production available to increase the 
incidental impacts on this ESU to 31.29%.  It is 
extremely unlikely that the observed harvest rate 
would decline to 2-4%.  This statement should be 
corrected or some documentation should be included 
as to how it is calculated.   There should be some 
discussion of the fact that if Alternative 2 occurred 
NMFS would have to end its requirement to mass 
mark much of the Snake River fall chinook 
supplementation program to avoid targeting listed 
fish in fisheries. 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The 29% harvest rate reflects the standard assumed from 
agreements during the 1996 – 1998 that are only 
modestly different from those used currently (31.3%).  
Assumptions used in the analysis are outlined in Sections 
4.4.1.1 and 4.4.1.2.  Additional comments regarding 
assumptions about tribal participation in selective 
fisheries have been included in Sections 2.2.3.2 and 
4.4.1.1.  The analysis does assume that the tribes will 
participate in selective fisheries.  Further discussion 
related to Snake River fall chinook is included in Section 
4.5.2.3. 
 

#61 Page 4-99 
Section 4.4.1.4 
Snake River Spring/Summer Run ESU. 
This section is very misleading and should be re-
written.  It should state, “The harvest rates under 
alternatives 1 and 2 would be the sliding scale 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 

As explained in Section 2.2.3.1 the harvest rate limits 
used in the analysis were derived from Agreements in 
place from 1996 – 1999 for Snake River spring and 
summer chinook.  Observed harvest rates during the base 
years were in the range of 6% - 7%. 
Assumptions used in the analysis are outlined in Sections 
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matrix for spring chinook and fixed rate for summer 
chook in the agreed to US v. Oregon Interim 
Management Plan.  Observed harvest rates during 
Baseline 1 (1988-93) were an average of 7.9% (TAC 
data) with most of the impacts occurring in Tribal 
Fisheries.  During Baseline 2 the observed harvest 
rates were an average of 5.7%(TAC data) with most 
impacts occurring in tribal fisheries.  Because under 
status quo conditions, virtually all non-Indian 
fishery impacts are either from selective sport or 
commercial fisheries or non-target commercial 
fisheries, and the tribes would not be expected to 
impose mark-selective fisheries, there is no 
difference in fisheries between Alternative 1 and 2.  
Since the management limits would be the same, 
there would be no difference in impacts.”  The 
section on Alternative 3 should be retained.  This 
section should also clarify if under Alternative 2 the 
listed hatchery portion of the ESU such as 
Lookingglass captive brood fish would still be mass 
marked.   Under status quo conditions these listed 
fish are targeted in non-Indian fisheries.   
 

Oregon, and 
California, and in 
the Columbia 
River Basin 

4.4.1.1 and 4.4.1.2.  Additional comments regarding 
assumptions about tribal participation in selective 
fisheries have been included in Sections 2.2.3.2 and 
4.4.1.1.  The analysis does assume that the tribes will 
participate in selective fisheries. 
 

Technical 
Corrections and 
Specific Comments 
 
#62 

Page 4-100 
Section 4.4.1.4 
Upper Columbia River Steelhead:  The data sources 
used to identify expected harvest rates should be 
cited.  They do not appear to be correct given 
current management of this stock.  In the 2002 TAC 
Biological Assessment of fall fisheries, TAC 
estimated that Non-Indian Zone 1-5 fisheries would 
have a 10.2% impact on this ESU.  Tribal Zone 6 
fisheries would be expected to have a 7.5% impact 
for a total of 17.7%.   Additionally, the Wanapum 
fishery and the Hanford sport fishery would add 
another 4.6% impact for a total impact of 22.3%.  

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Assumptions used in the analysis are outlined in Sections 
4.4.1.1 and 4.4.1.2.  Upper Columbia River and Snake 
River steelhead were combined for the purposes of this 
analysis to approximate the level of impact that occurred 
during the respective baseline periods.  There some 
differences in detail in harvest rates for some stocks.  
However, this analysis is designed to convey the general 
trends and magnitude of effects.  More detailed analysis 
would be appropriate for subsequent actions containing 
more detailed proposals.   
Additional comments regarding assumptions about tribal 
participation in selective fisheries have been included in 
Sections 2.2.3.2 and 4.4.1.1.  The analysis does assume 
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Since there is no specific management constraint for 
this ESU, impacts would be expected to vary 
annually.  But since the overall steelhead 
management limit (on Wild B-Index fish) would not 
be expected to change between Alternative 1 and 2, 
then the impacts between the two alternatives would 
be identical.  This section should also clarify that 
since all non-Indian fisheries are already mark-
selective fisheries and the tribes would not be 
expected to follow the recommendation to adopt 
mark-selective fisheries, Alternatives 1 and 2 are 
identical.   This would be different if the marking 
strategy for the endangered hatchery portion of the 
ESU changed.  This section should clarify if under 
Alternative 2, NMFS would still require that much 
of the listed hatchery portion of the ESU be mass 
marked and targeted in mark-selective sport 
fisheries.  If under Alternative 2 the endangered 
hatchery fish were not listed, then there would likely 
be a significant reduction in sport fishery impacts. 

that the tribes will participate in selective fisheries. 

Technical 
Corrections and 
Specific Comments 
 
 
#63 

Page 4-100 
Section 4.4.1.4 
Middle Columbia River ESU:  This section should 
be modified with language reflecting that allowed 
impact rates between Alternatives 1 and 2 would be 
the same. And that since Non-Indian fisheries are 
already selective and Tribal fisheries would not be 
expected to follow the recommendation to adopt 
selective fisheries, Alternatives 1 and 2 are the 
same.   
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Assumptions used in the analysis are outlined in Sections 
4.4.1.1 and 4.4.1.2.  Additional comments regarding 
assumptions about tribal participation in selective 
fisheries have been included in Sections 2.2.3.2 and 
4.4.1.1.  The analysis does assume that the tribes will 
participate in selective fisheries. 

#64 Page 4-100 
Section 4.4.1.4 
Snake River Sockeye ESU: During the 1988-97 
period the estimated numbers of Snake River 
Sockeye at the mouth of the river ranged from 1 to 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 

The analysis assumes that all sockeye caught in mixed 
stock areas will be released. Sockeye from the upper 
Columbia are primarily wild fish and are unmarked.  All 
sockeye from the Snake River are listed as Endangered.  
Those from the captive broodstock program may be 



Appendix G 
 

 

G
-52   

Pacific Salm
on Fisheries M

anagem
ent FPEIS

Comment  Topic 
and Number                              Comment  Commenter                                   Response 

43 with and average run of 9.  In eight of those years 
the harvest impacts were less than 1.  In one year the 
impact was 1 and in one year (with the largest run 
size) the impact was 21. (TAC data)  The stated 
harvest rates are incorrect.  The observed Baseline 1 
(1988-1993) average harvest rate was 12% (without 
1988 it was 4.7%).  The observed Baseline 2 (1993-
1997) average harvest rate was 4.4%.  Since the 
management limits on the Snake River Sockeye 
ESU would not change under Alternative 1 and 2 
there would be no change in impacts between the 
alternatives.  Because the Snake River sockeye run 
is so small compared to the typical Upper Columbia 
run, changing from non-selective to mark selective 
fisheries would have little effect.  Snake River 
sockeye are rare in the harvest.  The difference in 
small often in single digits for landed catches and is 
not very different from the numbers of fish released 
estimated to escape after release mortality and 
passage loss are applied. This section should 
mention that most Snake River sockeye are held in a 
captive brood hatchery program and the wild portion 
of the run is miniscule to non-existent.  It should 
clarify that even if fishery mortality were eliminated 
there would still be no chance to recover this stock 
under current conditions.  The section should clarify 
how the DPEIS envisions mark-selective fisheries 
under Alternative 2 being utilized.  If conventional 
mark-selective fisheries are used for sockeye 
fishing, the endangered Snake River Stock would be 
targeted, because they are mostly hatchery fish and 
almost all mass marked.  The Wenatchee and 
Okanogan stocks are almost all wild fish and are 
marked at very low rates but make up all of the 
harvestable fish.  Does the DPEIS intend that 
Alternative 2 would include fisheries that target 

Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

released, but obviously would not be targeted for harvest. 
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endangered sockeye and release harvestable wild 
fish? 
 

Technical 
Corrections and 
Specific Comments 
 
 
#65 

Page 4-100 
Section 4.4.1.5  
Other Salmon Stocks: Why are not all of the non-
listed ESUs discussed here?  Hanford Upriver 
Brights are not the only important unlisted stock in 
the basin. 
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The PEIS provides results for a range of generalized 
alternatives.  Further analysis of the effects on particular 
stocks would be appropriate when more specific actions 
are proposed.   
 

#66 Page 4-102 
Section 4.4.1.6 
Alternative 2.   
As was already mentioned, Alternative 2 only deals 
with the imposition of mark-selective fisheries and 
not reduced harvest related impact rates to natural 
stocks.  There would only be a reduction of hatchery 
fish in the terminal areas.  There would not be an 
increase in natural fish or natural fish carcasses. 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Assumptions used in the analysis are outlined in Sections 
4.4.1.1 and 4.4.1.2.  Alternative 2 does assume a 
reduction in wild stock impacts as a result of 
implementation of selective fisheries. 

#67 Page 4-103 
Section 4.4.1.7 
Alternative 3.  Assuming Alternative 3 involves the 
reduction of hatchery programs, Alternative 3 could 
see an increase in avian impacts to wild smolts in 
the estuary at least in the short term as large bird 
colonies prey on juvenile salmon runs that are 
comprised of primarily wild fish.   

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Language was added elsewhere that clarifies the 
assumptions of the analysis. 
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#68 

Page 4-104 
Section 4.4.2.2 
Analytical Methods.  In some of the previous 
sections it seems clear that the DPEIS assumes that 
Alternative 2 involved a reduction in impacts on 
wild fish, when in fact it only proposes switching to 
mark-selective gear. The methods used to calculate 
economic benefits are possibly suspect.   Since most 
recreational fisheries except for fall chinook 
fisheries are mark-selective fisheries currently, in 
most cases there would not be a difference between 
Alternative 1 and 2.  The only economic changes 
relative to the sport fisheries would be associated 
with fall chinook fisheries.  As stated before, it is 
unlikely that sport fishing could be expanded in the 
Hanford reach enough to harvest the large additional 
escapement of natural fish that would be expected 
under Alternative 2.  Therefore mark-selective 
recreational fisheries for fall chinook could result in 
an overall reduced catch of fall chinook and result in 
a decrease in the basin wide number of angler days 
and associated overall economic benefits.   For non-
Indian commercial fisheries, switching to selective 
gear such as tangle nets can result in decreased 
efficiency and higher costs to the fishermen.  It may 
result in lower catches as well.  But as observed in 
the spring chinook tangle net fishery, the value of 
the fish may actually be increased because of fewer 
net marks and shorter soak times.  The overall 
change in value of the total catch may not change 
significantly.  This of course depends on many 
assumptions.  The DPEIS should be very careful to 
fully explain all assumptions in the economic 
analysis. 
 
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Language was added elsewhere that clarifies the 
assumptions of the analysis. 
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#69 

Page 4-128 
Section 4.4.2.5 
Columbia River Tribal Communities: Under 
Alternative 2, it should be stated that it is unlikely 
that the tribes would follow the recommendation to 
use mark-selective gear.   
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

Existing language reflects the uncertainty about whether 
the tribes will undertake a substantial change from 
current practice to use selective fishing techniques.  
Additional comments regarding assumptions about tribal 
participation in selective fisheries have been included in 
Sections 2.2.3.2 and 4.4.1.1. 

#70 Page 4-129 
Section 4.4.2.5 
Columbia River Tribal Communities: Under 
Alternative 3, change the sentence, “As such, the 
Tribes may avoid the adverse effects….” to, “As 
such, the tribes would certainly avoid the adverse 
effects….” 
 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 

Technical 
Corrections and 
Specific Comments 
 
 
#71 

Page 4-130 
Section 4.4.3 
Comparison of Alternatives:  The statement: 
“Selective fishing offers the opportunity to increase 
fishing effort on surplus hatchery fish in mixed 
stock areas and on healthy runs in terminal areas 
while exerting relatively small impacts on non-target 
stocks.” Should be changed to, “Selective fishing 
offers the opportunity to increase fishing effort on 
surplus hatchery fish in mixed stock areas while 
maintaining existing impact rates on non-target 
stocks.”   The inclusion of healthy runs in terminal 
areas is not appropriate in this sentence, because the 
harvest of healthy natural runs in terminal areas can 
be done with or without mark-selective fisheries in 
mixed stock areas.  The use of, “while exerting 

Columbia River 
Inter-Tribal Fish 
Commission off 
the Coast of 
Southeast Alaska, 
Washington, 
Oregon, and 
California, and in 
the Columbia 
River Basin 

The language has been modified. 
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relatively small impacts on non-target stocks” is 
inappropriate because mark-selective fisheries are 
not used to reduce harvest rates.  They are used to 
access hatchery fish while maintaining existing 
impact rates on wild stocks. 
 
The statement: “Mass marking of chinook and coho 
salmon may affect current methods of salmon 
management because mass marking requires 
changing methods for gathering and interpreting 
data from coded wire tags…”  should be changed 
“..does affect current methods..” 
There should also be discussion of the fact that these 
changes result in a reduction of the precision of 
harvest rate information on natural stocks.  Any 
number of reports from the Pacific Salmon 
Commission Selective Fishery Evaluation 
Committee can be cited for this section.   
 

 
# 72 

Page ES-1 states that the annual FMPs supplement 
fixed “framework” plans.  The EIS should define 
these fixed framework plans and describe how they 
differ from and relate to FMPs and actions contained 
in this PEIS.  

EPA The Executive Summary has been substantially revised.  
Chapters 1 and 2 address the relationship between annual 
management plans and framework plans for each 
jurisdiction. 

 
# 73 

Page ES-1 states that alternatives discussed in this 
DPEIS vary with respect to management measures, 
but not conservation objectives.  The reader is 
largely unfamiliar with these terms.  The PEIS 
should define management measures and 
conservation objectives and provide examples. 

EPA Definitions have been added to the PEIS and can also be 
found in the Glossary of Terms. 

 
# 74 

The PEIS should fully describe impacts of 
alternatives to listed stocks consistent with ESA, 
MSA, and NEPA implementing regulations (40 CFR 
1500.1(b), 1502.25(a and b), 1502.15, 1502.16, 
1508.8)). 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  The evaluation of impacts is 
commensurate with the programmatic level and design of 
the analysis.     
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# 75 

Page ES-1 uses the acronym NMFS without spelling 
it out initially.  It should do this. 

EPA The Executive Summary has been modified to address 
the comment.   

 
# 76 

Page ES-1 states that the federal action considered 
here is NMFS review of salmon FMPs but does not 
state if such a review is to ensure consistency with 
the ESA or the MSA.  The PEIS should state this. 

EPA The Executive Summary and Chapter 1 have been revised 
to more clearly delineate the federal actions covered in 
the PEIS.   

 
# 77 

Page ES-1 states that NMFS has designed this 
DPEIS to provide review flexibility and to provide 
an overview of fishing management methods and 
strategies.  This PEIS should also state that a 
decision on a programmatic direction would result 
from this process. 

EPA The Executive Summary has been substantially revised.  
The PEIS identifies the preferred alternatives and 
comments on the anticipated outcomes. 

 
# 78 

Page ES-2 states that long-term effects are changes 
as a result of reduction in short-term impacts.  The 
PEIS should state if there are sufficient assurances 
that no future increase in impacts would occur to 
only assess a reduction in short-term impacts. 

EPA The Executive Summary has been substantially revised.  
Chapter 1 discusses the distinction between short-term 
and long-term effects.  The comment is otherwise 
unclear. 

 
# 79 

Page ES-2 states that long-term effects are 
qualitatively described.  The PEIS should describe 
why. 

EPA The Executive Summary and Chapter 1 have been revised 
to more clearly delineate why impacts are assessed 
qualitatively.   

 
# 80 

Page ES-2 -The draft PEIS should use the term 
“human environment” as defined in 40 CFR 
1508.18. 

EPA Comment was taken into consideration. 

 
# 81 

Page ES-2 uses the term “general summer season” 
but does not define it or state when it occurs.  The 
PEIS should define the term “general summer 
season”, preferably in the text and in a glossary. 

EPA The season structure for the Southeast Alaska fishery is 
described in Chapter 2. 

 
# 82 

Page ES-3 uses the term “terminal area experimental 
fisheries” without defining it.  The PEIS should 
define the term “terminal area experimental 
fisheries”, preferably in the text and in a glossary. 

EPA Terminal area fisheries are described in Chapter 2 in the 
context of the Southeast Alaska fishery. 

 
# 83 

Page ES-3 uses the acronym ITP without spelling it 
out earlier in the text.  The PEIS should spell out 
ITP and define it if necessary. 

EPA The acronym for Incidental Take Permit, ITP, has been 
spelled out and has been defined.  The definition can be 
found in the Glossary of Terms. 
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# 84 

Page ES-3 states that under option A, surpluses of 
naturally spawning (unmarked) fish would be 
harvested in areas where the abundance of listed 
species is low.  The PEIS should describe how areas 
where the abundance of listed species is low are 
identified. 

EPA The topic is discussed generally, but the details will be 
more appropriately considered in specific applications as 
they are proposed.  

 
# 85 

Pages ES-4 - 6 contain tables with titles that do not 
describe which fishery each page describes. 

EPA The Executive Summary has been revised, and the table 
titles have been modified. 

 
# 86 

Pages ES 4- 6 contains tables with different 
information or information in different formats. The 
PEIS should describe effects using similar 
parameters so that the public and decisionmaker can 
compare alternatives in a meaningful way. 
 

EPA The Executive Summary has been revised.  The revised 
text of the Executive Summary delineates what are the 
effects of the proposed action and alternatives.   

 
# 87 

Table ES-2 on Page ES-4 provides numbers for 
Baselines 1 and 2 but does not describe what these 
numbers mean. The PEIS should create a context by 
which readers can understand numbers. 

EPA The Executive Summary has been revised.  The revised 
text of the Executive Summary delineates what are the 
effects of the proposed action and alternatives. 

 
# 88 

Table ES-2 on Page ES-4 states that NMFS jeopardy 
standards met for all ESUs.  The PEIS should 
contain evidence supporting this conclusion. 

EPA Additional language addressing this point is included in 
Chapter 1. 

 
# 89 

Table ES-2 on page ES-4 should spell out E.R. EPA The acronym Exploitation Rate, E.R., has been spelled 
out and has been defined.  The definition can be found in 
the Glossary of Terms. 

 
# 90 

Table ES-2 on page ES-4 should define the term 
“escapement”. 
 

EPA A definition for “escapement” has been added to the 
PEIS and can also be found in the Glossary of Terms. 

 
# 91 

Table ES-3 on page ES-5 states that option A would 
increase impacts on listed Lower Columbia River 
and Puget Sound ESUs while reducing impacts to 
other listed ESUs.  The PEIS should describe the 
biological rationale for inequitably impacting Lower 
Columbia River and Puget Sound ESUs. 

EPA These circumstances are addressed in the body of the 
PEIS. 
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# 92 

Table ES-3 on page ES-5 lacks the statement that 
“NMFS jeopardy standards met for all ESUs” for 
Alternative 2.  The PEIS should state if jeopardy 
standards are met or are not met for Alternative 2 of 
the Pacific Coast fishery. 

EPA The Executive Summary has been revised to address the 
comment made.   

 
# 93 

Table ES-2 on page ES-6 should provide a context 
for numbers describing baselines and options. 

EPA The Executive Summary has been revised to address the 
comment made.   

# 94 Page ES-7 describes alternatives for SE Alaska. 
Titles of sections dealing with specific fisheries 
should identify the fishery. 

EPA The Executive Summary has been revised to address the 
comment made.   

# 95 Page ES-7 states that the management measures 
consist of setting an overall annual harvest quota 
relative to the estimated total abundance of chinook 
in the Southeast Alaska fishery, etc.  The PEIS 
should state the effectiveness of these measures. 

EPA Management of the Southeast Alaska fishery is discussed 
in more detail in the body of the report. 

 
# 96 

Page ES-7 contains the term “Chinook Non-
Retention”.  The PEIS should define this term in the 
text and in a glossary and if possible, use a more 
colloquial term.  The PEIS should also state the 
mortality rate of releasing caught fish back into the 
ocean.   

EPA A definition for “Chinook Non-Retention” has been 
added to the PEIS and can also be found in the Glossary 
of Terms. 

 
# 97 

Alternative 2 allows greater harvest levels for 
Baselines 1 and 2 than Alternative 1.  The PEIS 
should explain the rationale for this. 

EPA It is not clear what is being referred to in this comment.  
In some cases implementation of selective fisheries does 
allow for higher catches.  The range of circumstances and 
outcomes is discussed in the PEIS. 

 
# 98 

Language on page ES-9 could be changed to 
simplify or add greater clarity.  For example, replace 
“approximating” with “resembling.” 

EPA The Executive Summary has been revised to address the 
comment made.   

 
# 99 

Page ES-9 uses the term human environment and 
socio-economic as interchangeable.  This contrasts 
with the definition of human environment at 40 CFR 
1508.14.  The EIS should replace human 
environment with “Social and Economic Effects.” 

EPA The Executive Summary has been revised to address the 
comment made.   

 
# 100 

Page ES-10 should replace “fishing opportunities” 
with “harvest opportunities.” 

EPA The Executive Summary has been revised to address the 
comment made.   
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# 101 

Page ES-11 describes the distribution of catch 
among species.  Are these percentages based on 
prediction of species available for harvest or are 
they harvest goals where fishery management 
measures would be used to achieve.  If the latter is 
true, the PEIS should describe these measures. 

EPA The distribution of catches among species is a 
consequence of the analysis and related assumptions.  
They are not harvest goals. 

 
# 102 

Page ES-11 does not describe effects on the 
conservation and recovery of listed and candidate 
stocks.  The PEIS should describe this. 

EPA The effects are discussed, particularly in Chapter 4. 

 
# 103 

Page ES-11 states that incentives to monitor the 
population status of wild stocks would likely 
diminish.  The PEIS should state why this is the 
case. 

EPA This comment relates to Alternative 3, the no fishing 
alternative.  Much of the motivation for the stock 
assessment work is related to harvest management needs.  
Under Alternative 3, the need for information for harvest 
would be reduced. 

 
# 104 

Page ES-12 should state if tribes must cooperate 
with NMFS or state agencies in the management of 
fisheries.  The PEIS should explain why tribes were 
not cooperating agencies in the development of this 
PEIS. 

EPA The Executive Summary and Chapter 1 have been revised 
to more clearly delineate the role of Tribes in fisheries 
management and the NEPA process. 

 
# 105 

Page ES-13 states that harvest has contributed to 
varying degrees to the decline of many depressed 
runs and that all factors (including harvest) must be 
adequate addressed for recovery. 
The PEIS  should quantify to the extent possible the 
causes of stock declines and the benefits to recovery 
of adopting each action alternative. 

EPA This is discussed in Chapter 4, particularly under 
Cumulative Effects. 

 
# 106 

Page ES-13 identifies three bulleted factors affecting 
recovery.  The list should also include the present 
number and condition (i.e., population viability) of 
salmon stocks. 

EPA A bullet has been added to the list. 

 
# 107 

Page 1-1 introduces the 1996 decision of Ramsey v. 
Cantor as the primary driver behind developing the 
PEIS. The PEIS should also describe the facts, 
issues, and a full description of the findings to 
provide background information for the reviewer 
and decisionmaker so that they are fully aware of the 

EPA Chapter 1 has been revised to incorporate more 
information pertaining to the various court cases that 
have affected fisheries management. 
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court mandated legal requirements that this PEIS 
must fulfill.  Similarly, the PEIS should describe the 
facts, issues and findings for United States v. 
Oregon which the PEIS only mentions by name. 

 
# 108 

Page 1-2 elaborate on the term “spawning 
escapement.” 

EPA A definition for “spawning escapement” has been added 
to the PEIS and can also be found in the Glossary of 
Terms. 

 
# 109 

Page 1-2 states that the causes of salmon decline are 
manifold.  The PEIS should identify the causes of 
salmon decline and quantify those causes to the 
extent possible. 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  Specific detailed analyses on the factors 
contributing to salmon decline may be undertaken in the 
environmental review processes associated with the 
annual fishery management measures 

 
# 110 

Page 1-2 states that NMFS must meet its statutory 
obligations to protect salmonid resources.  The PEIS 
should state if this statement addresses NMFS’ 
statutory obligations under ESA or MSA here and 
throughout the document. 

EPA Chapter 1 has been revised to address this point. 

 
# 111 

Page 1-2 states that Pacific salmon fisheries affect 
one or more listed ESUs and are subject to review 
and potential constrain under the ESA The PEIS 
should contain supporting evidence and a 
demonstration that alternatives would not result in 
jeopardy. 

EPA As discussed in Chapter 1 all of the alternatives are 
presumed to be consistent with ESA requirements for 
survival and recovery.  In accordance with Council on 
Environmental Quality (CEQ) regulations and guidance 
(Question 2 of FAQ), NMFS evaluated those alternatives 
that were feasible.  Thus, alternatives that would not meet 
ESA requirements were not evaluated. 

 
# 112 

Page 1-2 states that constraint is defined under the 
ESA through the level of allowable take.  The PEIS 
should define allowable take for each ESU, state the 
basis for these determinations, and predict allowable 
take for the 26 ESUs for each alternative. 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  Specific detailed analyses on allowable 
take for each of the 26 ESUs would be more 
appropriately addressed in the environmental review 
processes associated with the specific annual fishery 
management measures. 

 
# 113 

Page 1-5 states that NMFS must find the annual 
fishery management plan developed by the State of 
Alaska (for both State and EEZ waters) to be 
consistent with the Magnuson Stevens Act to 

EPA The State of Alaska has committed to manage the fishery 
consistent with provisions of the Pacific Salmon Treaty, 
the Magnuson Stevens Act, and other applicable law.  
The State participates in implementation of the Treaty 
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continue deferring the management of the SE Alaska 
Fishery in the EEZ.  The PEIS should state how this 
review is conducted including the NEPA process 
and also state how the review processes under MSA 
and ESA are integrated. 

through its Commissioner on the U.S. section of the 
Pacific Salmon Commission.  The PST has been 
reviewed and found consistent with the ESA.  NMFS 
presumes, but also confirms annually, that the State 
intends to manage their fisheries consistent with the PST 
in particular.   This is done by comparing proposed 
fisheries with provisions of the Treaty. 

 
# 114 

Page 1.5-  The PEIS should state if NMFS reviews 
fisheries under ESA, MSA, or both; if the tribes 
require NMFS approval for their fisheries under 
ESA or MSA; and the importance of biological and 
political factors in setting fishery direction. 
 

EPA Chapter 1 has been modified to address this point. 

 
# 115 

Page 1-5 should provide some background 
information on the Pacific Salmon Treaty.  Were the 
tribes a party to the Treaty? 

EPA Chapter 1 has been revised to incorporate more 
information pertaining to the Pacific Salmon Treaty. 

 
# 116 

Page 1-6 states that NMFS could carry out ESA 
consultation using Section 7 or Section 10 of the 
ESA.  The PEIS should describe under which 
Section and with which party NMFS carried out 
ESA consultation historically. 

EPA Chapter 1 has been revised to provide a clearer discussion 
of ESA Section 7 and 10 processes. 

 
# 117 

Page 1-6 should spell out and define an ITS and 
differentiate it from an ITP. 

EPA A definition for “Incidental Take Statement” has been 
added to the PEIS and can also be found in the Glossary 
of Terms. 

 
# 118 

Page 1-6 should explain what is meant by 
“intercepting stocks.” 
 

EPA It was not apparent where that term was used. 

 
# 119 

Page 1-6 describes the programmatic framework for 
FMPs.  The PEIS should contain a diagram 
illustrating the different planning layers and the role 
of this PEIS in that framework. 

EPA The text, here and in later chapters,  is sufficient to 
explain the planning layers. 
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# 120 

Page 1-7 states that in recent years conservation 
objectives for a few stocks have largely determined 
the scope and conduct of fisheries in the Council 
management area.  The PEIS should indicate if the 
referenced conservation objectives are based on 
direction in the ESA or MSA. 

EPA Chapter 1 has been revised to provide a clearer discussion 
of conservation objectives as relative to ESA and MSA. 

 
# 121 

The PEIS should describe in detail NMFS’ 
participation in the management of Columbia River 
basin fisheries distinct from its status as a party 
United States v. Oregon and as a federal agency 
responsible for administering the ESA. 

EPA Chapter 1 has been revised to provide a clearer discussion 
of NMFS’ role in the management of fisheries in the 
Columbia River Basin.   

 
# 122 

Page 1-7 states that in Ramsey v. Kantor, the Ninth 
Circuit Court of Appeals held that, with respect to 
the Columbia River basin fisheries, the issuance of 
an ITS is a major federal action requiring NEPA 
compliance.  The Court ruling that issuance of an 
ITS is a major federal action would appear to 
indicate that not only in NEPA compliance required, 
specifically an EIS is required as the means to do 
NEPA compliance. 

EPA CEQ regulations and NOAA NEPA implementing 
procedures provide that the type of NEPA document to 
be prepared for any action depends on the significance of 
the issues relative to the particular proposed action in 
question.  Therefore, NMFS evaluates the appropriate 
NEPA documentation on a case by case basis and with 
particular scrutiny on the significance of the issues 
germane to that particular proposed action.   

 
# 123 

Page 1-8 states that NMFS’ duties include a variety 
of research and regulatory activities that affect 
resource use throughout the full range of salmonid’s 
ecosystem and that directly or indirectly affect 
municipalities, state governments, industries, and 
citizens throughout the western United States.  This 
sentence is ambiguous.  The sentence should be 
clarified by defining what resource is used and how 
it is used. 

EPA Chapter 1 has been revised to provide a clearer discussion 
of NMFS’ role and responsibilities. 

 
# 124 

Page 1-8 states that alternative approaches to fishery 
management using various management measures 
may be proposed by the jurisdictions.  The PEIS 
should define jurisdictions. 

EPA Chapter 1 has been revised to clarify that jurisdiction 
refers to the various geographical fishery management 
areas.   
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# 125 

Page 1-8 describes how the DPEIS will serve as a 
baseline of environmental and economic information 
for NMFS but does not identify the decisionmaking 
outcome of this NEPA process. The PEIS should 
emphasize how NEPA processes support 
decisionmaking and the final PEIS must identify a 
preferred alternative. 

EPA Peter- Decision response 
 
The FPEIS has identified preferred alternatives for the 
various fishery management jurisdictional areas.   

 
# 126 

Pages 1-10 and 1-11 state policies and standards of 
MSA including avoiding unnecessary waste of fish, 
prevent overfishing, and rebuilding overfished 
stocks.  The PEIS should state if this direction 
applies to only target species or if it also applies to 
nontargeted species. 

EPA Neither the MSA or text in the PEIS describing the MSA 
make a distinction between target and non-target species.  
The clarification is therefore unnecessary. 

 
# 127 

Page 1-10 states that conservation and management 
measures shall be based upon the best scientific 
information available.  The PEIS should describe 
models, their assumptions, accuracy, and limitations 
in greater detail along with discussions describing 
the array of available modeling and statistical tools 
and a demonstration that the model used was the 
best available to meet this national standard. 

EPA The use of best scientific information is one of many 
requirements listed in Section 1.4.1.2 in particular and 
1.4.1 in general.  Developing the necessary background 
and providing documentation that this particular 
requirement is being met through the array of 
management processes considered is beyond the scope of 
the PEIS which focuses on the use of alternative 
management strategies that could be used to meet 
conservation and use objectives. 

 
# 128 

Page 1-10 states that conservation and management 
measures shall minimize bycatch to the extent 
practicable.  The PEIS should state if direction to 
avoid bycatch “to the extent practicable” applies 
when the bycatch is listed under the ESA.  If not, the 
PEIS should describe the different standard. 

EPA It is self-evident that fisheries are managed to minimize 
the incidental catch of listed species.  The generality is 
enforced through species-specific Incidental Take limits 
that are contained in associated ESA section 7 Biological 
Opinions. 

 
# 129 

Pages 1-13 and 1-14 describes the Marine Mammal 
Protection Act.  The PEIS should briefly describe if 
analyzing the take of marine mammals or the effect 
of alternatives on prey availability for marine 
mammals is within the scope of the PEIS. 

EPA The effects on marine mammals are analyzed in the PEIS. 
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# 130 

Page 1-14 should briefly describes coastal zone 
management programs for the four affected states 
and if alternatives are consistent with those 
programs. 

EPA Language has been added for clarification. 

 
# 131 

Page 1-14 - It might be appropriate for the PEIS to 
include the following Executive Orders (EOs): EO 
12114 - environmental effects abroad of major 
federal actions, EO 12898 and EO 12948 -   
addressing environmental justice in minority 
populations and low-income populations. 

EPA Through the scoping phase of the PEIS, internal and 
external scoping did not identify any potential issues with 
regards to potential effects abroad or in regards to 
environmental justice communities.  As a consequence 
and in accordance with CEQ regulations pertaining to 
scoping, NMFS used scoping to identify “not only 
significant issues deserving of study, but also to de-
emphasize insignificant issues, narrowing the scope of 
the EIS process accordingly (1500.4(g)).”  Therefore, a 
detailed analysis on potential impacts abroad or to 
environmental justice communities was not warranted.   

 
# 133 

Page 1-15 states that tribal treaties guarantee Tribes 
fishing rights in common with citizens of the 
Territory.  The PEIS should state if these fishing 
rights are to an absolute quantity, a share of the 
allowable fishing harvest after conservation 
restrictions per ESA or MSA are imposed, or a 
combination of these two elements. 

EPA Section 1.4.1.10 adequately summarizes the case law as 
50% of the harvestable surplus applied river-by-river or 
run-by-run.  Neither of the scenarios suggested in the 
comment are correct. 

 
# 134 

Page 1-16 should read “state fishery management 
actions in California are subject to review under 
CEQA regulations.” 

EPA Chapter 1 has been revised to indicate that fishery 
management actions are subject to CEQA review.   

 
# 135 

Pages 1-16 and 1-17 describe the state management 
role.  To enhance readability, the PEIS should 
similarly describe the oversight body for each state 
with the number of members, the duration of terms 
for the members, and the duties of the body. 

EPA The existing text adequately describes the state 
management role. 
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# 136 

Page 1-18 states that NEPA compliance for the 
framework management plans occurred in the 1970s 
and early 1980s.  The PEIS should state if NEPA 
analyses and information contained in these EISs are 
still relevant and still meet the MSA requirement for 
best available science since they are 20 years old. 

EPA Related text has been modified.  As indicated plan 
amendments have been implemented periodically and all 
have been subject to further NEPA review. 

 
# 137 

Page 1-19 should spell out FRN. EPA The acronym for Federal Register Notice has been 
spelled out in Chapter 1 and added to the Acronym list.   

 
# 138 

Page 2-1 states that NMFS may suggest or require 
changes to a management plan if it does not 
adequately address conservation goals.  The PEIS 
should state this action is pursuant to ESA or MSA. 

EPA The language has been modified. 

 
# 139 

Page 2-1 states that this DPEIS is not intended to 
explore NMFS’ jeopardy determinations.  The PEIS 
should address this in greater detail since impacts to 
ESUs from fishery decisions and compliance with 
ESA are the underlying issues explored in this PEIS.  
At a minimum, the PEIS should contain evidence 
(e.g., summaries of BiOps) supporting the statement 
that alternatives would not jeopardize listed species. 

EPA Modified language directs reader to appropriate text in 
Chapter 1. 

 
# 140 

Page 2-2 - The sentence “Non-Tribal commercial 
fishermen in the Columbia River are limited to 
gillnetting, traps fish wheels, seines, and other 
devices having been eliminated by legislation in the 
mid-1900s” is confusing.  Please clarify. 

EPA The sentence was been rewritten to be more 
understandable. 

 
# 141 

Page 2-3 states that alternatives considered for 
analysis were developed by NMFS and cooperating 
agencies, as well as from oral and written public 
comment.  The PEIS only identifies one cooperating 
agency, Alaska Department of Fish and Game, in 
previous text.  In addition, the cover sheet does not 
include a list of cooperating agencies as required by 
40 CFR 1502.11. 

EPA The cover sheet and Chapter 1 have been revised to 
clearly denote that Alaska Department of Fish and Game 
is the only Cooperating Agency assisting in the 
development of the PEIS.   
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# 142 

Page 2-4 lists whether alternatives could effectively 
address conservation concerns of ESA as a criterion 
for which alternatives were considered for detailed 
analysis.  Including this criterion appears to run 
counter to an earlier statement that this PEIS is not 
intended to explore NMFS’ jeopardy 
determinations. 

EPA Revised language in Chapter 1 clarifies this point. 

 
# 143 

Page 2-4 states that Alternatives who primary effect 
was likely to increase direct effects (i.e., short-term) 
on stocks of concern were eliminated.  The PEIS 
states that Alternative 2, Option A would increase 
impacts on listed Lower Columbia River and Puget 
Sound ESUs while reducing impacts to other listed 
ESUs.  The PEIS should explain why this alternative 
meets the criterion of no increase of direct effects. 

EPA The comment is apparently referring to results for the 
PFMC fisheries and highlights a minor exception.  As 
noted for the PFMC fisheries only, Alternative 2 under 
Baseline 1 conditions, results indicate modest increases in 
impacts for two of ten stocks with specific impact 
comparisons (see Table 4.3-7).  Otherwise impacts are 
generally reduced under Alternative which is generally 
consistent with the criterion. 

 
# 144 

Page 2-4 states that it is important to point out that 
Alternative 3, unless necessary for reasons of 
conservation, is inconsistent with other legal 
mandates and policies related to treaty Tribal fishing 
rights and wise use directives.  The PEIS should 
explain under what alternative scenario besides 
conservation would Alternative 3 be implemented. 

EPA As explained in Section 2.2, Alternative 3 is used to 
simplify the analysis by defining the outside range of 
possible harvest constraints.  The only plausible reason 
for implementing the No Incidental Take Alternative 
would be to address conservation requirements. 

 
# 145 

Page 2-4 refers to “treaty chinook”.  The PEIS 
should explain “treaty chinook” in greater detail 
including its origin and its possible inclusion under 
ESA. 

EPA 
 

A definition for “treaty chinook” has been added to the 
PEIS and can also be found in the Glossary of Terms. 

 
# 146 

Page 2-4 states that the set and drift gillnet fisheries 
are limited to 8,600 treaty chinook salmon while the 
purse seine fishery is limited to 4.3 percent of the 
all-gear quota.  The PEIS is explaining the allowable 
quota for the two different fisheries using two 
different parameters that reviewers cannot readily 
compare.  The PEIS should describe this 
information using the same parameter(s).  In 
addition, the PEIS should include population 
estimates for the different species (and stocks) of 

EPA Although different parameters are use, this accurately 
summarizes how the catch is allocated among the various 
fisheries.  In chapter 2 the PEIS describes the 
alternatives.  A discussion of stock specific impacts 
would be out of place in this section.   
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fish found in the fisheries so that reviewers can 
understand the percentage of total fish that the 
harvest and incidental take quota allows. 

 
# 147 

Page 2-4 states that set nets have the smallest effect 
of the three main types of net fisheries without 
describing what is the referenced effect. 

EPA As indicated in the paragraph, chinook are caught 
incidentally in net fisheries.  Of the three net fishery 
types, set nets catch the fewest. 

 
# 148 

Page 2-4 should fully explain the basis for setting 
levels of incidental take for different fish species, 
especially differences in incidental take for different 
methods of fishing. 

EPA The premise of the question is inconsistent with how the 
fishery is managed.  This section of the PEIS provides a 
general description of the alternatives.  Annual catch 
levels are set pursuant to the Pacific Salmon Treaty.  The 
Alaska Board of Fisheries allocates the catch between 
gear types.   

 
# 149 

Page 2-5 states that an inseason estimate of the 
abundance index is made based primarily on catch 
rates during the first opener.  The DPEIS should 
characterize the accuracy of that estimate. 

EPA Section 2.2.1 describes current management practice in 
general terms.  Commenting on the relative accuracy of 
inseason updates gets into a level of analytical detail that 
is inappropriate for this section.  

 
# 150 

Page 2-5.  Please write the following in plain 
English.  The effect on the listed stocks will vary in 
proportion to the aggregate abundance for the 
fishery.  Because listed stocks are harvested at 
higher rates in the Canadian fisheries, which would 
lower overall catches through implementation of 
abundance-based management, there would be an 
overall reduction in effects. 

EPA The language has been modified.   
 

 
# 151 

Page2-5 should describe the revised Annex IV in 
more detail and generally explain how adoption of 
Annex IV results in no jeopardy to listed chinook 
ESUs. 

EPA Additional information regarding Annex IV of the Pacific 
Salmon Treaty is included in the following section along 
with references that provide more detail.  The biological 
opinion than explains NMFS’ no jeopardy determination 
is referenced. 

 
# 152 

Page 2-6 identifies the regulation on the size of fish 
that can be retained is 28 inches.  The DPEIS should 
state if fish larger than or smaller than 28 inches can 
be retained. 

EPA The language has been modified 

 
# 153 

Page 2-6 states that the Pacific Salmon Treaty quota 
sets the overall limit on harvest of chinook and, by 
extension, limits take of chinook form listed ESUs.  

EPA Variance estimates of the exploitation rates are not 
generally available from the available harvest 
management models.   
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The DPEIS should state how well NMFS can predict 
what percentage of chinook are from listed ESUs 
and how well it can check its predictions. 

 
# 154 

Pages 2-6 and 2-7 notes that when comparing 
modeled harvest of the alternatives to observed 
harvests, it is important to note that under the 
abundance-based approach harvest quotas would 
have been higher in the majority of baseline years.  
Please restate this sentence in plain English and 
explain its ramifications. 

EPA The language has been modified 

 
# 155 

Page 2-7 states that the spring fisheries are 
intensively managed to maximize the harvest of 
Alaska hatchery produced chinook in terminal areas.  
The DPEIS should state how NMFS limits harvest 
of fish from listed stocks, the percentage of listed 
stocks caught, and the accuracy of these projections.  
Do harvesters use hatchery markings to release 
salmon back into the ocean or to calculate the 
numbers of hatchery and non-hatchery fish? 

EPA The existing text adequately describes that the fisheries 
are managed subject to provisions of the PST which sets 
catch annual quotas based on abundance.  Limits of 
incidental take of list fish are regulated through these 
quotas.  

 
# 156 

Pages 2-6 and 2-7 state acceptable levels of 
incidental take.  The DPEIS should state who 
monitors levels of incidental take and how accurate 
is this monitoring. 

EPA The existing text adequately describes that the fisheries 
are managed to annually established quotas.  Since all 
fish caught are accounted for, the fisheries can be 
managed quite accurately. 

 
# 157 

Page 2-7 states that 21 percent of the legal-size 
chinook hooked and brought to boat in these 
fisheries die before or after being released.  The 
DPEIS should identify mortalities for other fisheries, 
state whether mortality is used to calculate levels of 
incidental take, and state whether fish that die before 
being released are kept or released back into the 
ocean. 
 

EPA The existing text adequately describes how the fisheries 
are managed.  More detail in how impacts are assessed is 
included in the analysis of impacts in Chapter 4.  Catch 
Non-retention fisheries, by definition, require that all 
chinook be released.   

 
# 158 

The DPEIS should compare the level of incidental 
take from harvest activities to that arising (either 
directly or indirectly) from habitat loss, hydropower 
dams, and hatchery supplementation. 

EPA The PEIS focuses on the use of alternative fishing 
strategies that could be used to meet conservation and use 
objectives derived from existing law.  Evaluation of 
incidental take from habitat loss, hydropower, and 
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hatchery supplementation  is beyond the scope of the 
PEIS.  The scope of the PEIS is discussed in Chapter 1.  
Criteria used to narrow the range of alternatives 
considered are discussed in Section 2.2. 

 
# 159 

The DPEIS should characterize the need to eliminate 
incidental take of Snake River fall chinook in 
fisheries in Southeast Alaska by stating the number 
of fish from this stock (as well as the other listed 25 
stocks) that are incidentally taken, acceptable levels 
of incidental take for all 26 stocks, and the basis of 
no jeopardy determinations based on these levels of 
incidental take. 

EPA Because this is a programmatic EIS designed to address 
broad alternatives, the kind of detail suggested by this 
comment is beyond its scope.    How ESA requirements 
are satisfied is discussed generally in Chapter 1.  Chapter 
4 discusses the relative affects on listed fish and includes 
specific examples. 

 
# 160 

Page 2-9 states that conservation objectives reduce 
Snake River fall chinook effects.  The DPEIS should 
clarify what is meant by effects.  Is it mortality? 

EPA The language has been modified. 

 
# 161 

Page 2-10 uses the acronym OCN.  Recommend 
spelling it out since the names of other stocks are 
spelled out. 

EPA The acronym has been spelled out and has been added to 
the list of acronyms.   

 
# 162 

Page 2-10 describes different conservation 
objectives for different stocks.  The DPEIS should 
explain this and, if possible, use one parameter. 

EPA The PEIS describes the relevant conservation that have 
been developed either through ESA consultation or that 
are contained in existing management plans.   

 
# 163 

The DPEIS should predict numbers of each listed 
stock incidentally taken during fishing, acceptable 
levels of incidental take, data and models used to 
make these predictions, margins of error associated 
with these predictions, more environmentally 
conservative measures to compensate for margins of 
error, and steps that NMFS can take to fill in data 
gaps. 

EPA Because this is a programmatic EIS designed to address 
broad alternatives, the kind of detail suggested by this 
comment is beyond its scope.    How ESA requirements 
are satisfied is discussed generally in Chapter 1.  Chapter 
4 discusses the relative affects on listed fish and includes 
specific examples. 

 
# 164 

Page 2-12. The DPEIS should clearly state the 
historical frequency by which non-targeted fish are 
encountered and the capture-and-release mortality 
rate for the 26 listed stocks and different fishing 
methods in the three salmon fisheries. 
 

EPA Because this is a programmatic EIS designed to address 
broad alternatives, the kind of detail suggested by this 
comment is beyond its scope.    How ESA requirements 
are satisfied is discussed generally in Chapter 1.  Chapter 
4 discusses the relative affects on listed fish and includes 
specific examples. 
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# 165 

Page 2-12.- The DPEIS should state in greater detail 
how the fisheries would be managed to selectively 
harvest hatchery-reared fish. 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  Specific detailed analyses are undertaken 
in the environmental review processes associated with the 
annual fishery management measures.   

 
# 166 

Page 2-12 states that salmon and steelhead fishing 
occurs throughout the Columbia River basin, and 
listed salmon and steelhead stocks may be taken in 
all mainstem fisheries and in most Columbia River 
basin tributaries.  The DPEIS should state why this 
is the case.   

EPA The comment is not clear.  Salmon and steelhead are 
taken in most fisheries because they are present. 

 
# 167 

Page 2-13 describes existing management measures 
used for the Columbia River salmon fishery.  The 
DPEIS should describe how well listed stocks can 
be identified and tracked through the system, 
predictions of incidental take made, identify 
acceptable levels of incidental take, and measure the 
accuracy of incidental take predictions. 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  Specific detailed analyses are undertaken 
in the environmental review processes associated with the 
annual fishery management measures.   

 
# 168 

Page 2-14. The DPEIS should state what the 
mortality rate is for harvest and release versus the 
direct mortality rate for the 26 stocks caught so that 
readers can assess the viability of this alternative. 

EPA Assumptions about catch and release mortality rates are 
discussed in more detail in Chapter 4, particularly section 
4.4.1.1. 

 
# 169 

Page 2-17 states that Alternative 3 would result in 
extensive socioeconomic effects for the Columbia 
River basin region because it would eliminate 
fisheries that have been in place and relied upon for 
decades.  The DPEIS should better clarify whether 
effects would be more economic or social in nature.  

EPA It is evident that eliminating fishing will result in both 
economic and social effects.  Related details are 
discussed in Chapter 4.  

 
# 170 

Page 2-17 states that none of the three jurisdictions 
regulate, promote, or fund captive aquaculture 
activities; therefore, they would not incorporate 
captive aquaculture projects as part of a fishery 
management plan.  CEQ regulations for 
implementing NEPA at 40 CFR 1502.14(c) state 
that agencies shall include reasonable alternatives 
not within the jurisdiction of the lead agency.  The 

EPA CEQ guidance at 40 CFR Part 1502.14 and Question 2 
(a) of the  40 Most Asked Questions provide guidance to 
agencies on the reasonable range of alternatives by 
stating a “reasonable range alternatives include those that 
are practical or feasible from the technical and economic 
standpoint and using common sense.”  Aquaculture may 
provide fish for market, but is not a substitute for 
fisheries directed and health wild and hatchery stocks that 
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DPEIS should include the alternative if it is 
reasonable regardless of whether or not it is within 
the jurisdiction of the lead agency. 

are available for harvest. 

 
# 171 

Page 3-12 states that Columbia River upriver bright 
chinook, Middle Columbia River bright chinook and 
north-migrating Oregon coastal chinook represent a 
significant portion of the Alaska harvest and are 
stable.  The DPEIS should quantify the portion of 
the Alaskan harvest of these and other stocks and 
state if they are listed as threatened or endangered 
under the ESA. 
 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  Specific detailed analyses are undertaken 
in the environmental review processes associated with the 
annual fishery management measures. 

 
# 172 

Page 3-15 contains the words euphausiids, 
amphipods, osmeric abundance, capelin, and 
eulachon.  EPA recommends that the DPEIS define 
these terms. 

EPA Definitions for “euphausiids, amphipods, osmeric 
abundance, capelin, and eulachon” have been added to 
the PEIS and can also be found in the Glossary of Terms. 

 
# 173 

Pages 3-16 and 3-17 state that to date, the NPFMC 
has never exercised that option, and has consistently 
deferred management of the commercial troll and 
recreational salmon fisheries in the EEZ off the 
coast of Alaska to the ADF&G.  The DPEIS should 
state the frequency by which state actions are 
reviewed. 

EPA The language has been modified. 

 
# 174 

Page 3-17 states that sockeye, chum, coho, pink, and 
chinook salmon are harvested from the Southeast 
Alaska fishery.  The DPEIS should state why a non-
retention fishery exists only for chinook when other 
salmon species with listed stocks in the contiguous 
U.S. are also harvested. 
 

EPA The existing text indicates that the only listed stocks 
present in Alaska are chinook stocks. 

 
# 175 

Page 3-17 describes how sockeye salmon was the 
primary species harvested until the early 1900s.  Are 
sockeye salmon still harvested?  Are they a target 
species or caught inadvertently?  What quantity of 
sockeye salmon are harvested?  Are levels of 
sockeye harvested consistent with the Pacific 

EPA It is clear from the existing text that sockeye are still 
harvested.  They are taken in directed fisheries and 
incidentally in fisheries directed at other species.  There 
are no ESA listed sockeye taken in the fisheries.  
Fisheries are managed by Alaska and jointly with Canada 
where necessary, but because of the lack of associated 
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Salmon Treaty (PST) and measures it internalizes to 
rebuild stocks along the British Columbia coast?  
The DPEIS should answer these questions? 

ESA impacts were not a focus of the PEIS. 

 
# 176 

Page 3-17 states that since 1980, the overall harvest 
of chinook salmon in Southeast Alaska has 
decreased because of harvest ceilings imposed as 
part of the PST coastwide rebuilding program and to 
address other conservation measures.  The DPEIS 
should state if parties to the PST have assessed how 
well the PST has performed in the rebuilding of 
unhealthy salmon stocks. 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  The PEIS focuses on the use of alternative 
fishing strategies that could be used to meet conservation 
and use objectives derived from existing law.  Evaluation 
of how well the PST has performed in rebuilding 
unhealthy salmon stocks is beyond the scope of the PEIS.  
The scope of the PEIS is discussed in Chapter 1.  Criteria 
used to narrow the range of alternatives considered are 
discussed in Section 2.2. 

 
# 177 

Page 3-18 describes consumers of salmon.  The 
DPEIS should describe the percentage of consumers 
who are members of minority or low-income 
populations to indicate if impacts from proposed 
actions would have a disproportionate adverse 
impact on these populations.  Such information 
would be consistent with Executive Order 12898, 
Federal Actions to Address Environmental Justice in 
Minority Populations and Low-Income Populations. 

EPA Through the scoping phase of the PEIS, internal and 
external scoping did not identify any potential issues with 
regards to potential effects on environmental justice 
communities.  As a consequence and in accordance with 
CEQ regulations pertaining to scoping, NMFS used 
scoping to identify “not only significant issues deserving 
of study, but also to de-emphasize insignificant issues, 
narrowing the scope of the EIS process accordingly 
(1500.4(g)).”  Therefore, a detailed analysis on potential 
impacts on environmental justice communities was not 
warranted.   

 
# 178 

Page 3-18- The DPEIS should describe market 
trends that differentiate ocean harvested salmon and 
farm-raised salmon and opportunities to conserve 
natural runs of salmon due to reduced market 
demand for salmon harvested from the ocean. 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  Specific detailed analyses may be 
undertaken in the environmental review processes 
associated with the annual fishery management measures 

 
# 179 

Page 3-19 - EPA recommends replacing bar graphs 
with line graphs to denote continuity of annual 
measurements and label the bottom graph with a 
term other than Ex-vessel Value that is more easy to 
understand. 

EPA NMFS is satisfied that the bar graphs clearly present the 
information.  Ex-vessel value is a common economic 
term, but is defined in the glossary for convenience. 
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# 180 

Page 3-21 should state why cost data on seafood 
processors is limited. 
 

EPA As cost data for seafood processors is not required to be 
collected under fishery management regulations, NMFS 
must rely on any cost data collected by the industry itself.  
Cost data is not collected by all seafood processors and 
the ability obtain such information from industry is 
limited due to the data being confidential business 
information.  The rationale provided in this response for 
the limitation of such data has been incorporated into the 
FPEIS.   

 
# 181 

Page 3-25 should state why the labor force in 
Southeast Alaska cannot easily transfer between 
occupations. 
 

EPA The language has been modified. 

 
# 182 

Page 3-32 states that two models are used but then 
proceeds to discuss the Oregon Production Index, 
Washington Coast/Puget Sound 1, Washington 
Coast/Puget Sound 2, and FRAM models.  The 
DPEIS should more clearly differentiate models, 
their usage, differences, assumptions, and strengths 
and weaknesses. 

EPA The language has been modified. 

 
# 183 

Page 3-34, a footnote to Table 3.4-1 should explain 
missing data for central California stocks of chinook 
and coho and text on surrounding pages should 
explain the ramifications of not meeting escapement 
goals for some stocks. 

EPA The language has been modified. 

 
# 184 

Page 3-37 should explain why marine habitat within 
the bounds of Pacific Coast fisheries has not been 
classified as critical habitat. 

EPA The language has been modified. 

 
# 185 

Page 3-37 states that historical ocean harvest rates 
on Sacramento River Winter Run Chinook ESU 
have been approximately 54 percent.  The PEIS 
should explain what this and similar statements 
mean.  The PEIS should additionally explain what is 
an acceptable harvest rate for conserving and 
recovering this ESU. 

EPA The language has been modified. 
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# 186 

Page 3-37 states that insufficient information exists 
on the harvest of California Coastal Chinook ESU 
and other stocks (e.g., Central California Coho).  
The PEIS should state why this is the case.   

EPA The language has been modified. 

 
# 187 

Page 4-1 states that fishery management plans for 
the three jurisdictions considered here provide a 
flexible framework for managing fisheries to meet 
their conservation and use objectives.  The PEIS 
should state if the referred to conservation and use 
objectives refer to those specified in the MSA, ESA, 
or both. 

EPA This point has been further clarified in Chapter 1.  See 
particularly section 1.2. 

 
# 188 

Page 4-2 describes the negligible effect of the 
different alternatives on the physical environment in 
the Columbia River Basin.  The PEIS should 
describe how returning salmon provide nutrients to 
the inland ecosystem and the difference in this 
contribution, if any, between the alternatives. 
 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  Specific detailed analyses on nutrient 
loading from salmon carcasses may be undertaken in the 
environmental review processes associated with the 
annual fishery management measures.   

 
# 189 

Page 4-6 and other pages should explain why 
incidental mortality of legal-sized chinook would be 
presumably eliminated under Alternative 2.  This is 
not apparent. 

EPA Existing text indicates that incidental mortality will be 
reduced, not eliminated.  Under Alternative 2 legal sized 
fish would be retained, thus reducing incidental catch-
and-release mortality.  This is the primary distinction 
between Alternative 1 and 2.   

 
# 190 

Page 4-11 states that fishing gear used in the salmon 
fishery has minimal, if any, effect on lower trophic 
level species.  The EIS should include illustrations 
of the fishing gear used and an explanation of 
fishing methods to make this statement more self-
apparent. 

EPA NMFS believes that the conclusions are self evident 
without further explanation. 

 
# 191 

Page 4-11 states that there is incomplete 
understanding of the dynamic parameters for 
growth, recruitment, and mortality.  The EIS should 
identify why this knowledge gap exists, if it can be 
filled, and the priority given to filling this 
information gap versus others. 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  NMFS concludes that commenting on 
details of ancillary information gaps for the purposes of 
the PEIS is unnecessary. 
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# 192 

Page 4-12 states that it is important to note that the 
higher chinook abundance baseline (Baseline 1) 
refers to higher abundances of chinook salmon, not 
higher total abundances.  This sentence should state 
what is meant by higher total abundances.   

EPA The language has been modified. 

 
# 193 

Page 4-13 states that “from the society-as-a-whole 
perspective, partially offsetting changes occurs 
outside the specified region but they are not 
included in the economic effects analyses.  This 
sentence is difficult to understand and should be 
rewritten. 

EPA The language has been modified. 

 
# 194 

Page 4-27 states that decreases in the take of 
chinook ESUs would accompany adoption of 
Alternatives 2 and 3.  EPA is pleased with the 
reduction in the take of listed chinook ESUs because 
it appears consistent with the conservation of listed 
species as mandated by the ESA. 

EPA EPA statement.  No response is required. 

 
# 195 

Page 4-37 states the modeled number of fish of each 
ESU that would be taken under the various 
alternatives but does not provide a context for that 
number.  Additional information that would provide 
such a context includes the percentage of available 
stocks that is taken and threshold values, that, if 
exceeded, would result in jeopardy. 

EPA The section highlighted here (4.3.1.3) deals generally 
with generally with naturally spawning salmon – the 
proportion of the fish caught that would be listed.  The 
following section 4.3.1.5 deals more specifically with 
impacts to listed chinook and coho.  Tables 4.3-7 and 4.3-
8 provide ESU-specific estimates of harvest rates under 
the various alternatives. 

 
# 196 

Pages 4-42 and 4-43 state that it is unknown whether 
pinnipeds are having a significant effect on salmon 
populations.  The PEIS should state if this is 
important information and if so, if and when this 
information is obtainable. 

EPA The section has been revised to disclose that the take of 
salmon by pinnipeds and other marine mammals is a part 
of the estimate for natural mortality.   The ability to 
distinguish and know the amount of salmon taken by 
marine mammals is beyond the scope of this PEIS.  The 
estimate for Natural Mortality is a best professional 
judgment used in the fishery management process.  

 
# 197 

Page 4-44 states that salmon taken by fisheries are 
larger than those that might typically be preyed on 
by cetaceans and by seabirds.  The PEIS should state 
if fisheries harvesting larger fish able to reproduce 
smaller age classes affects the abundance of these 

EPA 
 

The ability to distinguish and know the amount of salmon 
taken by marine mammals is beyond the scope of this 
PEIS.  The estimate for Natural Mortality is a best 
professional judgment used in the fishery management 
process. 
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smaller age classes preyed on by cetaceans and 
seabirds. 

 
# 198 

Page 4-76 states that Option A, as modeled, 
increases effects on the listed Lower Columbia 
River and Puget Sound chinook ESU but reduces 
effects to other listed ESUs and substantially 
increases fishing opportunities in most areas.  The 
PEIS should state if increasing the level of take of 
Puget Sound and Lower Columbia River chinook 
ESUs, listed as threatened, is consistent with the 
ESA.  Moreover, the PEIS should demonstrate that 
sufficient conservation for these species would 
occur despite the additional take. 

EPA The increase in impacts to two ESUs is an outcome of the 
scenario analyzed under one of the baselines considered.  
However, the EIS is a programmatic document that 
provides a broad evaluation of policy level approaches to 
fisheries management.  More detailed analyses related to 
annual  fishery management measures would be needed 
to assess ESU-specific impacts.  The general outcome of 
the Alternative is a reduction in fishery-induced 
mortality. 

 
# 199 

Table 4.3-15 uses the same economic parameters to 
describe effects on different communities.  This 
makes it easy to compare the economic effects 
between the different communities. 

EPA Comment noted.  NMFS agrees with the comment made. 

 
# 200 

Pages 4-82 and 4-83 generally describe the margin 
of error that occurs with modeling exercises.  This 
discussion is important but the PEIS should 
additionally state the margin of error (or confidence 
interval) associated with the different predictions 
and state how more conservative management 
measures are being used to compensate for this 
uncertainty.   

EPA The language has been modified to address these points 
in Section 4.3.3.3. 

 
# 201 

Page 4-135 states that many salmon stocks along the 
West Coast routinely meet management objects.  
The word objects should be replaced with the word 
objectives. 

EPA The sentence has been revised to change objects to 
objectives as noted by EPA.   

 
# 202 

Page 4-139 lists factors affecting ESUs.  Are these 
factors listed in order of importance or prevalence?  
The PEIS should do this if it is possible. 

EPA The relative importance of these factors vary by ESU and 
are not known. 
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# 203 

Page 4-145 states that for the majority of ESUs, 
harvest reductions alone are unlikely to adequately 
mitigate risks.  This is true, however, the PEIS 
should additionally state that is can be an important 
piece of an integrated approach to conserve listed 
ESUs. 

EPA The language has been modified. 

 
# 204 

Page 4-147 expresses extinction probability as a 
decimal.  We recommend that NMFS consider 
recommending them as a percentage which would 
be better understood by the general public. 
 

EPA Clarifying language was added. 

 
# 205 

Page 4-149 - We recommend that the PEIS define 
tules, AEQ, and bright stocks. 

EPA Definitions for “tules, AEQ, and bright stocks” have been 
added to the PEIS and can also be found in the Glossary 
of Terms. 

 
# 206 

Page 4-152 states that this analysis is simplified and 
does not attempt to take into account the feasibility 
of the proposed alternatives, complications related to 
expected mortality rates under the alternatives, how 
the Canadians might respond to changing 
circumstances, or how the stock would respond in 
subsequent years as a result of increased escapement 
in previous years.  The PEIS should attempt to 
quantify each of these factors because they might 
solely or cumulatively represent a significant 
effect(s). 

EPA As the EIS is a programmatic document, the analysis is a 
broad evaluation of policy level approaches to fisheries 
management.  Specific detailed analyses on feasibility of 
the proposed alternatives, complications related to 
expected mortality rates under the alternatives, how the 
Canadians might respond to changing circumstances, or 
how the stock would respond in subsequent years as a 
result of increased escapement in previous years may be 
undertaken in the environmental review processes 
associated with the annual fishery management measures.   

 
# 207 

Page 4-158 should list NMFS’ relevant selective 
harvest methods and the increasingly restrictive 
practices.   

EPA The suggested level of detail is inappropriate in this 
summary section on cumulative harvest effects.  
Alternative gear types are discussed elsewhere. 

 



 




